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moderately priced, meet ASTM and 
API specifications and are guaranteed to 
meet and in many instances to better 
United States Bureau of Standards require- 


ments. 





These extremely accurate instruments 
are sturdy, as enduring as glass can be 
made, and have special features that in- 


crease legibility—wide-bore mercury tube, 











black indications against yellow back- 
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ground, figures and scale divisions deeply 


etched, pigments that will not fade. Ade- 
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quate annealing, clean mercury and pres 


sure filling, assist in continuously accurate 
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Hydrometers are of plain and thermom 
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eter-attached types, with solid metal bal 
last, quick sinking, upright floating 
Double gravity scales permit reading from 
any angle. Red indicator, red stripe tube 
above mercury, yellow scale, make for easy, 


mistake-free observations. 


TAG Thermometers and Hydrometers 
are of many types for every branch of in- 
dustry including manufacture, research, 
laboratory use and general purposes. Spe- 


cial adaptations can be made as required 





TAG manufactures a complete line of 


temperature and pressure recording and 





controlling instruments. 
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) Want accurate control of liquid level? For the 
» huge Port Neches synthetic rubber project we sup- 
plied both buoyancy and ball float type Taylor Level 
ontrollers (above )as well as hundreds of other Taylor 
nstruments. Taylor controls were standard equipment 
bn the vital polymerization process in all plants, 


AR OR. he 


Want automatic control of any continuous proc- 
"+ cess? This scene at new Union Oil Company plant 
is typical of latest developments in instrument control 
of aviation gasoline production. For this plant as for 
Many others, we supplied many varieties of Flow, 
Liquid Level, Pressure, and Temperature instruments. 


To your processing problems we are ready to 

« apply all we have learned from supplying controls 

for production of aviation gasoline, synthetic rubber 

and other vital war products. Panel above is helping 

to make styrene in plant operated by Dow Chemical 
Company. 


These flow transmitters are part of the Taylor 

* instrumentation for Utah Oil Refining Company 

in the Salt Lake City plant built as an ace-in-the-hole 

against the chance of Jap bombing of Coast refineries. 

At left, extrameous butanes feed flow transmitter. 
Right, depropanizer bottoms flow transmitter. 
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The Atomic Bomb project, on which Taylor was 

* a prime contractor for instrumentation, required 

instrument types and performance tolerances never 

before demanded, but Taylor designed and produced 

them—in fabulous quantities, on time. Taylor Instru- 
ment Companies, Rochester and Toronto. 
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part in winning the war—will take an 
even greater part in building a better 
postwar world. 


The demands of Industry for devices 
to control processes, to assure exact 
temperatures, to protect machines or 
motors against heat or stress— 


The demands of Transportation for 
proper temperatures in both passenger 
cars and in freight-cars carrying perish- 
able goods, as well as for giving the 
‘green light’’ to over 500,000 miles of 
rails, 24 hours a day— 


The similar demands of aviation, and 
even of our private automobiles, in 
which there are now more than 16 ap- 
plications of bimetal control; and the 
insistent demands of our homes for 
more and better automatic home 
appliances— 


From all these sources the builder of 
thermostatic controls may confidently 
expect a flood of orders when peace 
comes again. And in addition, he may 
rely upon many new developments in 
which Chace Thermostatic Bimetals can 
profitably be used. Over 20 years of 
Chace experience will be at hiscommand. 


wu CH ACEco 


Thermostatic Bimetals and Special Alloys 
1609 BEARD AVE «+ DETROIT 9, MICH. 
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N there was developed a new type of voltmeter 
- ting on the cathode-ray-deflection principle and 
ng the approximate value of the impressed poten- 


jnaica 

tial by the angle of a fluorescent sector on a circular tar- 
set.* Manufactured in the shape and size of a radio tube, 
it soon began to be incorporated in home radios as a tuning 
indicator. Its official designation was “6E5” ... BUT: 


Seen through the rounded end of its glass tube, the tar- 
ucture of the 6E5 resembled the iris and pupil of the 


get st 

human eye. Any three-year-old child could see this resem- 
blance at a glance; it took only a few months for the home 
fradio industry’s advertising men to see it. Result: the term 
‘magic eye’ was shouted in print and on the air so loudly 
and persistently that even serious engineers found them- 


selves using it—in spite of the fact that this term, when 
applied to the 6E5, is uninspired, unimaginative and as 
untruthful as if it were applied to a door-knob. 

Perhaps we’re too hard on the home radio industry’s 
admen: for the general public they had to use a better 
name than “6E5” or “tuning-indicator.” They couldn’t 
think up anything new (and in million-dollar national ad- 
vertising campaigns it’s risky to be original, profitable 
to be imitative) so they borrowed or appropriated the term 
“magic eye” from the writers who had used it during the 
preceding hundred years to describe great telescopes, im- 
proved microscopes and other optical instruments. 

THAT was a legitimate use, because optical instruments 
ARE extensions of our sense of vision and each invention in 
the field of optics deserves (before the wonder wears off) 
such adjectives as “amazing” or “magic.” 

The true “magic eyes,” of course, are those instruments 
which extend our vision not so much by magnifying visible 
images but by transmitting images (television) or by mak- 
ing visible that which is invisible to the combination of a 
human eye and telescopic or microscopic lens systems. That 
is to say, those instruments which utilize other radiations 
than the visible spectrum and which convert the resulting 
images into visible images. 

There had been a glorious procession of such instruments 
before the war: the x-ray fluoroscope, the ultraviolet micro- 
scope, the electron microscope, the infrared iceberg-alarm, 
the sonic iceberg-alarm, the fathometer and various other 
sonic navigation instruments for ships, the absolute alti- 
meter for aircraft, etc., etc... .. AND the various pre-Pearl 
Harbor radar instruments being experimented with by many 
companies as well as by the Armed Forces and the OSRD’s 
Radiation Laboratories at MIT. 

Yes, many radars were made before Pearl Harbor. Why 
didn’t we print any articles on radars at that time? For 
three reasons: (1) The term “radar’”’—contraction of Radio 
Detection and Ranging —was censored from the moment 
lt was coined; (2) the few disclosures by pioneer research 
workers were too theoretical and fragmentary to be of 
interest to Instruments subscribers; (3) no disclosures at 
all were made of the pre-Pearl Harbor radars manufac- 
tured for our Armed Forces, such as the Westinghouse- 
made instruments by means of which Private Lockard 
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yton Ulrey: “New Electronic Tubes and New Uses.” Physics, 
, 1936, pages 97-105. Also, for brief illustrated description, 
nents, Vol. 9, 1936, page 231. 


At Last the Term “Magic Eye” is Fully Justified 
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detected the sneak-attack Jap planes at a distance of a 
hundred miles from Pearl Harbor. 

In mid-August 1945 censorship was lifted partly —just 
enough for fascinating portions of the story of American 
war-time radar developments to be told. Now—in late Au- 
gust—many enterprising companies that were members of 
the glorious team are beginning to make known their 
achievements no longer subject to censorship. Most of the 
participating companies are preoccupied with reconversion 
and have not yet assigned engineers to write special articles 
for selected magazines such as Instruments. The unfolding 
of technical instrument details will necessarily take many 
months: it may not even begin until our December issue. 

Meanwhile, in accordance with our long-cherished inten- 
tion to print an article giving a general or semi-technical 
picture of radar instrumentation in the very first issue 
after the first partial lifting of censorship, we have accepted 
one which meets almost all of our ideal specifications. It 
appears on pages 604-610. 

At the beginning of his article Mr. Reynolds divides 
all radars into the “search” type and the “fire control” 
type. This might be a military basic classification* but 
from the viewpoint of the instrument man (and of meth- 
odology) it seems to us that the two basic categories are: 

1. Instruments providing MEASUREMENTs of the distances 
and directions of objects invisible to the human eye by rea- 
son of fog, clouds, darkness, earth curvature, etc. This type 
has been improved until distances are measured to +0.5% 
and bearings to less than a minute of arc, so that the prime 
essential of defense against future ocean-crossing mile-a- 
second A-bomb rockets is already a fact.** 

2. Instruments providing IMAGEs of their fields of “view” 
in darkness or through clouds (see picture on page 608). 
This is the type which made possible what the censors 
allowed newsmen to call “instrument bombing.” This is 
the type affectionately called “Mickey” by the AAF and 
“Stinky” by the RAF. This is the Magic Eye! 

The number of peace-time uses of each of these two 
categories stumps the imagination. It is safe to predict 
that airport and aircraft applications of the magic-eye or 
viewing-screen type will probably be made before the end 
of this year: this probability is known to every reader who 
remembers the article by Glen Gilbert of the CAA in our 
April 1945 issue, illustrated with pictures of the screens 
of two types of aircraft magic eyes: one a collision-warn- 
ing instrument, the other a traffic-control instrument. The 
exact-measurement type also will soon be installed at air- 
ports and at Weather Bureau stations: among other things 
it can do immediately is to track meteorological balloons in 


spite of clouds or ultra-theodolite distances. —MFB 

*Even as a military classification scheme it appears to be de- 
fective because there are other military types such as “warning 
radar,” “microwave early-warning radar,” ‘‘ground-controlled-ap- 
proach radar,” etc. (These are only some of the Army types: the 
Navy censors have hardly begun to lift the veil and it may be 


years before they release technical details of the many types of 
radars used on ships, on aircraft, in projectiles, etc.) 

**Lest we be misquoted, we wish to emphasize that this is only 
the prime essential of such defense, for we know full well that 
although radar made possible the interception of the relatively 
slow V-1 robombs (95% effective at the end) it had not yet been 
perfected sufficiently to cope adequately with the much-faster V-2. 
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T is well known that null balance 

methods are extremely accurate 

methods of measurement. The pneu- 
matic null balance system is simply an- 
other form of the same null principle. 
The word “null” is generally thought of 
in terms of electric circuits—particu- 
larly bridge and potentiometer circuits 
in which the amount of unbalance is in- 
dicated by the deflection of a galvanom- 
eter. The early pneumatic transmission 
systems} were of the displacement type 
in which the bellows element took a 
new position for each new value of the 
measured variable. 


It is the purpose of this article to 
explain the pneumatic null balance sys- 
tem, divorcing it completely from elec- 
tric circuits, and so presenting it as to 
show the various ways in which it can 
be applied to solve instrumentation 
problems. 


This pneumatic null balance principle 
has played an important part in the 
solution of instrument problems in con- 
nection with the production of the 
atomic bomb. Special modifications in 
design and construction, including 
protective features, were necessary to 
suit the specific requirements of the 
project. This work was carried on in 
cooperation with the War Research De- 
partment of Columbia University and 
with The Kellex Corporation. National 
security prevents the disclosure of de- 
tails incorporated in these special in- 
struments. 


PRINCIPAL CHARACTERISTICS OF THE 
PNEUMATIC NULL BALANCE METHOD 


Comparing this method with the dis- 
placement method, certain characteris- 
tics may be pointed out. (It is assumed 
in all cases that a flexible member, such 
as a diaphragm or metallic bellows, is 
required to detect changes in the meas- 
ured variable.) 

1. Elimination of non-linear charac- 
teristics of the flexible member. 


2. A material increase in the life ex- 
pectancy of the flexible member. 


3. Increased ability to respond to 
small changes, without impairing the 
design by using a long travel of the 
measuring element. 


4. Elimination of all sources of fric- 
tional error which would be introduced 
by the use of pivots, bearings, and slid- 
ing members. 


*Substance of a lecture presented before 
the New Jersey Society for Measurement 
and Control in October 1943; and before 
seven other instrument societies since then; 
also before seven large groups of instrument 
men and operators at the Oak Ridge plant 
of the atomic bomb project. 

tSee article on “Pneumatic Telemetering”’ 
in the September 1937 issue of Instruments, 
pages 242-243, 248. 
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The Solution of Instrumentation Problems 
by the Pneumatic Null Balance Method’ 


By C. B. MOORE, Moore Products Co., Philadelphia, Pa. 


5. Elimination of levers, cams, or 
other motion-transmitting members 
which are required in a design using 
the displacement principle. 

6. No possibility of wear in any of 
the components, because of the elimina- 
tion of mechanical contact in a pneu- 
matic null balance system. 

7. Calibration not affected by varia- 
tion in spring rate of the flexible mem- 
ber; effect on the zero position corre- 
spondingly neglible. (The absence of an 
appreciable change in zero position is 
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from the measured variable, ihe fleyip 
member must take a position of equ;) 
brium with respect to the exhaust no, 
zle. As this measured valu Crease 
the flexible member, or diaphrag, 
must take a position slight! Cia 
the exhaust nozzle, in order to maip. 
tain the higher transmitted pressure » 
a state of equilibrium. This means thy: 
the nozzle clearance will va) ht! 


for each change in value of 





ta # 








at 





EAT a BD 








NOZZLE 





RESTRICTION 


— 








AR SUPPLY 





Fig 1 yg 





DIAPHRAGM 


Nore SSURE TRANSMITTER 


TRANSMISSION 
CONNECTION 


RECEIVING GAGE 
1 RATIO \ 






pressuat 
(06 PER 80 ince 








predicated on the use of flexible mem- 
bers with a low spring rate, and on 
operation in the neutral or free posi- 
tion, when in balance.) 


DESCRIPTION AND SUMMARY OF DESIGN 
FACTORS 


Fig. 1 illustrates the simplest form 
of the pneumatic null balance circuit 
for reproducing pressures in a one-to- 
one ratio. The measured pressure in the 
pipe or vessel is balanced by air pres- 
sure on the diaphragm in a 1:1 ratio, 
since the effective area is the same on 
both sides. Any change in the measured 
pressure tends to deflect the diaphragm, 
which partly opens or closes the port 
in the exhaust nozzle, allowing the bal- 
ance pressure to change to essentially 
the same extent. The source of power is 
obtained from the air supply, which 
enters through a fixed restriction to the 
balance chamber, connected directly to 
the calibrated receiving instrument. 
The detecting nozzle exhausts directly 
to the atmosphere and is responsive to 
the slightest change in measured pres- 
sure. (This circuit may be designated 
as a “direct nozzle” system.) 

There are a number of factors which 
influence the design of a unit as simple 
as that of the pneumatic null balance 
system. These factors may be sum- 
marized as follows: 


mitted pressure. As shown on | 
“A” of Fig. 2, this is definitely 1 
linear in its characteristics. 

The change in position, with 
to the nozzle, can be reduced by (a) 
decreasing the size of the restriction, 
or (b) increasing the size of the nox: 
zle. Both these modifications would re- 
sult in a closer clearance between the 
flexible member and the nozzle, when 
the transmitted pressure is at fu!!-scale 
value. This would require more accu- 
rate manufacture and alignment of the 
components, to prevent the ‘exible 
members from touching the 
There is, therefore, a practical 
the permissible clearance which can > 
used; thus, it follows that the nor- 
linearity cannot be completely elim: 
nated with use of the “direct »ozzle’ 
system. 

Curve “B,” Fig. 2, shows the r 
nozzle characteristics when the pres 
sure drop across the nozzle is mall 
tained constant for all values of trans 
mitted pressure. (The boost« 
valve, used to obtain the const 
ferential, will be explained 
article. ) 

In order to reduce the non-! 
of the transmitted pressure, the circu! 
using the direct nozzle syste: must 
necessarily transmit a “live” z« ead 
ing when the measured pressu! 
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+ is gen practice to make this a 
glue of 2 OF 3 Ibs./in.*. Curve “B” 
hows th 1e magnitude of this dif- 
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rary re may be reduced, if de- 
jred, ¥ it impairing the perform- 
nce. 

The ‘ ’ zero also serves a prac- 
‘cal fu in the event of failure of 
he ail | y, by causing the receiving 
Lstrun » read below the zero value 
¢ the ured variable. 

(2) Sp ng Rate of the Flexible Mem- 
>i») ired to Full Range of the 
veasure’ Variable.—If the diaphragm 
. infinity flexible, it will have a zero 
pring , and the nozzle character- 
ties Wi|| in no way affect accuracy in 








member and (b) the characteristics of 
the exhaust nozzle. 

(3) Effective Area of the Flexible 
Member.—The full-scale spring rate of 
the system may be controlled by selec- 
tion of the size and thickness of the 
diaphragm. It is necessary to provide 
sufficient over-range protection to avoid 
a permanent deformation when the air 
supply is off. The flexible member must 
also be protected when full air supply 
is directly on the diaphragm, with the 
measured pressure at zero. It is normal 
procedure to provide limit stops to pre- 
vent the flexible member from moving 
more than a predetermined amount. 
These stops can be located quite close 
to the normal position because of the 
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reproducing the measured pressure. In 
practice, the spring rate is always a 
finite value and, therefore, it becomes 
a factor in the accuracy of transmis- 
sion. Let us assume that the diaphragm 
has a spring rate of 150 lbs./in. of 
travel, and that it has an effective area 
of 5 in.*. If the full-scale range were 
from 3 to 18 Ibs./in.2 the diaphragm 
would be capable of moving 0.005” for 
a1% change in the measured variable. 
Curve “A” of Fig. 2 shows that when 
the transmitted pressure range is 3 to 
18 lbs./in.? the change in position with 
respect to the nozzle is 0.0024. Since 
this is 0.48% of the range of the meas- 
ured pressure, it would mean that the 
range of the reproduced pressure would 
be 0.48% less. This can be corrected, 
of course, by calibrating the receiver 
to read in the units of the measured 
variable, except for the fact that the 
error introduced is non-linear. The 
straight line drawn between 3 and 18 
lbs./in.2, on Curve “A,” shows that the 
maximum deviation from true linearity 
iS a movement in the amount of 0.0008”. 
This means that the deviation from 
true linear reproduction of the meas- 
ured pressure will be in error by 0.16%. 
It can be seen frém the foregoing data 
that the accuracy of reproducing the 
unknown pressure is a function both 
of (2) the spring rate of the flexible 








003 004 00S 


DISTANCE FROM NOZZLE IN INCHES 


extremely small motion necessary for 
full-scale measurement and transmis- 
sion. 


(4) Materials of Construction. — In 
many applications, a diaphragm mate- 
rial must be used which will resist the 
corrosive action of the fluid measured. 
In certain applications, the metal most 
suitable will be completely lacking in 
elastic properties. In these cases, the 
diaphragm, or flexible member, can be 
made with the non-elastic material 
bonded to stainless steel, phosphor 
bronze, or some other suitable resilient 
metal. A fabric-inserted diaphragm of 
rubber, plastic, or other synthetic ma- 
terial can be used in a number of ap- 
plications; but the diaphragm must 
necessarily be in its slack position, as, 
otherwise, over a period of time, the 
creep characteristics would cause a se- 
rious change in the zero position. 


(5) Range of Measured Variable.— 
The use of the 1:1 transmitter has a 
practical limit in its application to 
various ranges of measured pressure. 
This practical upper limit is determined 
by the availability of a high-pressure 
air supply. A higher transmitted pres- 
sure will also involve a greater air 
consumption, which, in certain applica- 
tions, may be the limiting factor, from 
the standpoint of economy. It should 


also be noted that a wider range of 
measured pressure will increase the 
non-linearity of the nozzle characteris- 
tics. If it is necessary to measure a 
small range of pressure at a higher 
value, it is a relatively simple matter 
to introduce a loading spring on the 
transmitted side. This will suppress the 
portion of the range for which read- 
ings are not necessary. Since the null 
balance system is used, this spring will 
always remain essentially in its initial 
position. The transmitting system will 
require a lower air supply and use less 
air. This will result in a greater per- 
centage of accuracy in the transmitted 
values. 

Extremely small ranges of pressure 
measurement will be limited by the 
ability to obtain a low enough over-all 
spring rate for the entire system. Prac- 
tical considerations in the physical size 
of the flexible member are also a very 
definite limiting factor. 

On sub-atmospheric measurements, 
the same circuit applies, requiring a 
continuously-operating vacuum connec- 
tion to the exhaust nozzle. In the pre- 
ceding applications, the discharge was 
to the atmosphere as a reference pres- 
sure. When a vacuum connection 
used, the reference pressure becomes 
substantially zero absolute. This per- 
mits the use of atmospheric air as a 
source of supply and obviates the neces- 
sity of maintaining a regulated pres- 
sure. If the “live” zero transmission is 
not used and the measured pressure is 
the same as the transmitted pressure, 
there is a lower limit, below which it 
would be impractical to transmit. Be- 
cause of the volumetric expansion of the 
gas, it becomes obvious that the design 
of the nozzle diameter would approach 
infinity, as the transmitted pressure 
approached absolute zero. With 1 or 2 
Ibs./in.? difference between transmitted 
and measured pressure, a zero absolute 
value can readily be measured, with- 
out exceeding practical limits in the 
design of the exhaust nozzle or the 
capacity of the vacuum pump. 


is 


TRANSMITTER WITH CONSTANT DIFFER- 
ENTIAL ACROSS THE PILOT NOZZLE 


In the null balance system described, 
increase in nozzle clearance with de- 
crease in transmitted pressure results 
from (a) increase in air flow due to 
the increased differential across the 
supply restriction, (b) expansion of the 
air, and (c) decrease in the differential 
across the nozzle. These factors are 
more or less non-linear in their effect 
on the nozzle characteristics. 

The last of these effects could be 
largely eliminated, if the differential 
across the nozzle were held constant; 
Curve “B,” Fig. 2, shows the nozzle 
characteristics obtained when this 
done. Within the operating range, this 
curve has considerably less deviation 
from linearity than the characteristic 
curve of the “direct nozzle” system. 

Fig. 3 illustrates diagrammatically 
a means of maintaining the constant 
differential by introducing a booster 
pilot. This booster pilot also serves the 
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additional function of providing a large 
flow capacity for long-distance trans- 
mission, and of reducing the error re- 
sulting from slight leaks in the lines. 

When pneumatic circuits are ana- 
lyzed, it usually is the practice to trace 
the sequence of operation step by step, 
following the direction of flow. This 
ordinarily results in some confusion, 
and does not leave a clear picture of the 
circuit. An alternate method of visual- 
izing the functions as occurring simul- 
taneously will create a far clearer pic- 
ture of any type of pneumatic circuit. 
The null balance system lends itself 
particularly well to such an analysis. 
The forces in balance can be considered 
in their state of equilibrium, to clarify 
the entire operation of the circuit. 

As shown in Fig. 3, equilibrium in 
the booster pilot is attained when the 
pressure above the diaphragm is greater 
than that below the diaphragm, by an 
amount which balances the force of the 
loading spring. The difference between 
these two pressures is substantially 
constant; it is this differential which is 
effective across the nozzle in the trans- 
mitting unit. Any departure from equi- 
librium will be corrected by appropriate 
action of the inlet or exhaust valves, 
operated by the diaphragm. 

A second condition of equilibrium ex- 
ists at the diaphragm of the measuring 
unit when the transmitted pressure 
equals the measured pressure. An un- 
balance in these pressures will change 
the nozzle opening and affect the pres- 
sure above the booster diaphragm. Equi- 
librium will again be restored, however, 
by action of the inlet or exhaust valves. 

The air for operating this balance 
system flows from the supply line 
through the fixed restriction and pilot 
nozzle and eventually to the transmis- 
sion line. With no leaks in this line, the 
air exhausts to the atmosphere through 
the automatic bleed port of the booster 
pilot. An increase in required trans- 
mission pressure temporarily closes 
this exhaust and opens the main port 
to raise the pressure the required 
amount. With a decrease in required 
pressure, the automatic bleed opens a 
greater amount, until equilibrium has 
again been reached. 


TYPICAL EXAMPLES OF UTILIZATION OF 
THE PNEUMATIC NULL BALANCE 
PRINCIPLE IN SOLVING INSTRU- 
MENTATION PROBLEMS 


1. Amplifying Pressure Transmitter 
In the event that the measured pres- 
sure range is too small to be suitable 
for application to a pressure-gage re- 
ceiver in a 1:1 ratio, Fig. 4 illustrates 
a method of introducing an amplifying 
bellows to multiply the readings in a 
fixed ratio. This ratio of amplification 
will be the ratio between effective areas 
of the diaphragm and transmitting bel- 
lows. In practice, a combination of dia- 
phragm and bellows, as illustrated, is 
rarely used, because the effective area 
of a diaphragm varies noticeably with 
pressure and position, so that the com- 
bination would not have a constant 
ratio of amplification. On the other 
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hand, metallic bellows have a relatively 
constant effective area and, for this 
reason, would ordinarily be used in 
place of the diaphragm shown in this 
and the following schematic illustra- 
tions. 
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method, the transmitting-bellows dif- 
ferential-effective-area can be made rel- 
atively small, without increasing the 
over-all spring rate to an impractical 
figure. There are, however, many prac- 
tical limitations to this method—such 
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in itself, has linear characteristics. A 
vertical motion compressing the spring 
will then be balanced by a directly pro- 
portional pressure. The loading spring 
itself must be mounted so that it is 
completely friction-free, with the first 
active coil offset from the dead-end 
coils to eliminate even the slightest rub- 
bing action between convolutions. This 
method of motion transmission requires 
power and is, therefore, suitable only 
for those applications wherein the mo- 
tion to be measured is capable of ex- 
erting a force, without changing the 
actual motion. 
5. Temperature Transmitter 

Fig. 8 shows essentially a pressure 
transmitter in which the pressure 


change results from a change in tem- 
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tion of a thousandth of an inch. The 
measurement across the bellows con- 
stitutes the subtraction; the ratio of 
areas of the bellows constitutes the 
multiplication; and the spring load 
(zero adjuster) is responsible for the 
addition. All these functions are accom- 
plished without the use of pivots, levers, 
or sliding or contacting members— 
henee, the instrument is friction-free, 
and responsive to extremely small 
changes in the measured variable. 


4. Motion Transmitter 


Fig. 7 illustrates the use of the same 
principle to measure motion and trans- 
mit a pressure which is directly pro- 
portional to this motion. In order to 
transmit a linear relationship, it be- 


comes necessary to use a spring which, 





BUILT IN PILOT VALVE 


perature of the gas-filled bulb. Inas- 
much as the difference in the effective 
area of the bellows will result in an 
amplifying factor, the same thermal 
element can be used, regardless of the 
range of temperature measured. The 
limiting factor is the permissible pres- 
sure which can be built up in the sys- 
tem without deforming the bellows of 
the thermal element. In practice, the 
same bulb made for —100° to 0°F. can 
be used for 0° to 200°F. A thermal as- 
sembly, made with a lower filling pres- 
sure, suitable for a 300° range, can also 
be used on an 800° range. This means 
that an extremely high overrange pro- 
tection is available on low-temperature 
applications. This becomes quite impor- 
tant with sub-zero temperature ranges, 
where the bulb assembly may have to 
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withstand 150°F. during shipment, be- 
fore it is even put into service. These 
characteristics of the thermal element 
mean that in itself it has “no range,” 
and that the range is determined by 
the transmitter. This provides for in- 
terchangeability of elements and for 
stocking only one style of bulb assem- 
bly with two different filling pressures, 
regardless of the range of measure- 
ment. 

This application of the pneumatic 
null balance system permits the ther- 
mal bellows to remain in essentially the 
same position for any transmitted pres- 
sure. This means that the initial high 
ratio of bulb-to-bellows volume can be 
maintained at any temperature. Con- 
sequently, the ambient temperature ef- 
fect can be made negligible, and varies 
only slightly with the temperature 
measured. 

The zero loading spring illustrated in 
the diagram is capable of adjusting the 
range within unusually wide limits. 
For example: a transmitter designed 
to operate over the range of —100° to 
0°F. can be adjusted by means of this 
spring alone, to operate over a range of 
200° to 300°F. This will cause no 
change in the span or linearity of re- 
sponse. In practice, the higher-range 
bulbs are filled to one-half the absolute 
pressure of the lower-range bulbs, so 
that a bulb of lower-filling pressure can 
be interchanged to double the range of 
the instrument, without altering the 
transmitter. 

Since the characteristics of the gas- 
filled system are practically linear, the 
functioning of the thermal element is 
a matter of the force exerted against 
the transmission bellows. Therefore, 
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each thermal element can be filled at a 
pressure which will give the same force 
change for a given temperature change. 
This altered filling pressure compen- 
sates for any variations in the effective 
area of the thermal bellows, as manu- 
factured. Inasmuch as the measure- 
ment of force is made comparatively, 
against a master standard, all bulb as- 
semblies are interchangeable and will 
produce the same force change for a 
given temperature change. 


6. Pressure Regulator 

A pressure regulator using the pneu- 
matic null balance principle is capable 
of maintaining regulated pressures at 
a constant value, regardless of the 
variation in upstream pressure or of 
variations in flow. Fig. 9 illustrates the 
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manner in which this circuit is applied. 
The total motion of the loading spring 
for variations in flow is reduced to less 
than 0.001”, as this is the total motion 
required to operate the pilot nozzle. The 
pilot air pressure can, therefore, open 
the main supply port wide, with this 
slight motion of the loading spring. It 
is this change in position of the loading 
spring which causes a non-piloted reg- 
ulator to decrease in output pressure 
with an increase in flow. For the same 
reason, the effect of increased upstream 
pressure on the area of the diaphragm 
member is balanced by a slight increase 
in the pilot-air pressure, resulting in a 
small motion of the loading spring. It 
is evident that the circuit of this pres- 
sure regulator is the same as the cir- 
cuit in Fig. 3, except that the regula- 
tor has been built as an integral unit, 
and the measured variable has been 
replaced by a loading spring. 


AUTOMATIC CONTROL 

The ultimate purpose in any process 
is to maintain accurate control of the 
process variables. Regardless of the ac- 
curacy with which measurements are 
made, unless these measurements can 
be utilized to control the variables, the 
full advantages of instrumentation will 
not be realized. The remainder of this 
article describes means of applying the 
pneumatic null balance principle to ac- 
complish all the necessary functions of 
automatic control. 

In order to understand the simul- 
taneous functioning of the various 
components of the controller, it will be 
necessary to obtain a mental picture of 
these functions and their interrelation- 
ship. The graph shown in Fig. 10 is an 
attempt to combine these functions in 
one picture, so that this relationship 
can be more clearly understood as a 
whole. The ordinate has been plotted as 
full-scale range of measured variable 
and the abscissa as percent of control- 
valve travel. The diagonal lines, then, 
represent the various throttling ranges, 
or the proportional band of the con- 
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troller output air. A vertical transla- 
tion of this family of curves consti- 
tutes control-point adjustment. A hori- 
zontal displacement corresponds to re- 
set adjustment, which corrects for 
changes in load (and which may be 
manual or automatic in its operation). 

Much has been written about deriva- 
tive control, but it is doubtful whether 
this function has its full significance in 
relation to the other control functions, 
when expressed merely as a derivative 
action. It is obvious that the purpose 
of such a derivative action is to an- 
ticipate deviation from the control- 
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Obtaining Control.—Fig. 11 ad 
matically illustrates the means 
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accomplish the functions of contro] 
lustrated on the graph, Fig. 10. The en- 
tire system works on a balance of pres- 
sures without the use of adjustabk 
levers or friction members for operat- 
ing through the various manual and 
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Fig. 12. General view and detail of ‘‘Nullmatic’’ 


practically zero to 100% or higher. This 
upper limit is dependent on the selec- 
tion of bellows areas. If the needle 
valve is closed, the maximum throttling 
range will be obtained. If wide open, 
so that no appreciable pressure drop 
across it, a zero throttling 
range, or on-off control, will result. 
Proportionate throttling ranges are ob- 
tained by intermediate: settings. 
The control-setting pressure is ob- 
tained by using a pressure regulator 
may be set manually, as desired. 
Transmission of the measured and con- 
t etting pressures to the recording 
dicating instrument may be made 
npletely independently of the con- 
.. Hence, bearing friction and pen 
on will have no effect on the con- 
functions. 
e throttling unit will operate a 
everse-acting valve without causing 
shift in the system, if the control- 
ig pressure and the measured pres- 
interchanged. This can be 
ly understood since the four pres- 


occurs 


S are 


control panel. 


sures in balance will result in equilib- 
rium conditions. 

Automatic Reset Unit—Where man- 
ual reset is required, a precision regu- 
lator, such as is illustrated in Fig. 9, 
may be used to set the valve at the re- 
juired position, to suit load conditions. 
Where automatic reset is necessary for 
the process control, the null balance 
system requires a pressure regulator, 
but uses one which is operated by 
the control-valve pressure, instead of by 
1 manual adjustment. The needle valve 
in the reset unit, connected to the con- 
trol pressure of the diaphragm valve, 
delays the change of pressure on the 
inside of the single bellows in accord- 
ance with its setting, which is made to 
suit the requirements for rate-of-reset 
action. The single bellows acts merely 
as a 1:1 pressure transmitter, building 
up a loading pressure of the same mag- 
nitude by using the power from a sepa- 
rate source of air supply. This pressure 
is then transmitted to the throttling 
unit and serves to change the position 


of the valve with respect to the meas- 
ured variable, dependent on the magni- 
tude and elapsed time of departure 
from the control point. When equilib- 
rium is reached in the system, with the 
measured variable at the control point, 
all pressures in the units are equalized 
and the system is in balance. 

Derwative Control Unit.—Any proc- 
ess in which there is a time lag can be 
benefited by the proper application of 
a derivative correction which is depend- 
ent on the speed and direction of the 
measured variable. Stability of control 
is an extremely important factor in 
many applications and, when process 
lags are present, it usually is necessary 
to adjust for a wide throttling range. 
If satisfactory control can be obtained 
with a narrow throttling range, the 
introduction of derivative control can 
serve no useful purpose, since the throt 
tling range is already adjusted to ap 
proximately its minimum value. As has 
been previously explained, this tempo 
rary narrowing of the throttling rang: 
is essentially the action of a derivative 
control unit. As shown in Fig. 11, the 
output of the controller is applied t 
the outside of the large bellows, utili: 
ing the air supply as a separate source 
of power. The bleed across the needl 
valve restores the transmission throug 
the derivative control unit to a 1] 
ratio. The duration of this correction 
is, therefore, dependent both on the 
magnitude of the process variable 
change and the setting of the 
valve. If the change in output pres 
sure from the controller is extremely 
slow, the bleeding the 
valve will maintain an equalizing 
sure condition. Then it might be 
that the output of the controller is 
transmitted through this unit without 
any change, other than a transmission 
in a 1:1 ratio. In other words, any co1 
rective measures introduced by the de 
rivative control unit will either add to 
the output of the main controller or 
subtract from it, depending on speed 
and direction only, and independently 
of the actual control point. 

“Nullmatic” Control System. — The 
photograph, Fig. 12, shows a complete 
pneumatic null balance control panel. 
Since there are no members to cause 
friction, this panel provides a control 
System responsive to the slightest 
changes in the controlled variable. The 
recording receiver functions entirely in- 
dependently of the control system and 
includes a second pen for recording any 
changes made in the control point. 

A by-pass valve and manual regula- 
tor are provided so that the 
may be swung over to manual control, 
when necessary. The circuit permits the 
manual control pressure to be fed back 
to the reset-pressure line, so that ths 
controller is always synchronized wit] 
the process and may be swung back t 
automatic control at time. T] 
gages provide a visual picture of the 
simultaneous action of th 
reset, and derivative control funct 
with the resultant contro] 
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RADAR INSTRUMENTAT]) 


America’s Contribution, with Special Reference to the Bell System: Dev: 


by Bell Telephone Laboratories and Mass Production by Western Ele: 


By W. M. REYNOLDS, American Telephone & Telegraph Co., New York 


tory, radar ranks high in the top 

bracket of new instruments in World 
War II. Although British radar instru- 
ments were the first to be used effec- 
tively, the development of radar to its 
present high level of effectiveness and 
the production of radars in the large 
quantities required by the United Na- 
tions’ land, sea and air forces has been 
an outstanding contribution of the 
United States to the Allied cause. 

During the headlong development of 
radar instruments since Pearl Harbor, 
design changes followed one another in 
rapid succession. Radar was a new in- 
strument being adapted to global war 
on and over the earth and at sea. 


[: importance of contribution to vic- 
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TYPES OF RADARS 

Radar instruments are broadly clas- 
sified in two categories: 

First, the “search” type which sweeps 
wide and distant areas to detect the 
approximate position of a target; 

Second, the “fire control” type which 
uses a narrow beam to determine pre- 
cisely the position of the target so that 
shells can be properly aimed or bombs 
released at the right instant. 

The search operation can be com- 
pared to scanning the entire scene with 
the naked eye, while fire control radar 
is comparable to focusing a telescope 
to “draw a bead” on the target. 

Technological evolution of radar, cou- 
pled with experience gained in combat 





use, constantly pointed th« 
uses and better designs. 
3ell Telephone Laboratori 
and produced designs fo 
radars. 
RADARS IN ACTION 

Radar is credited with a: 
role in enabling the Allies to 
the aggressor nations during 
years of the war, and to tu 
against them as we did. An ea 
of the long-range search typ: 
R.A.F. airmen to save Britain 


Nazi air blitz. Without radar, th 
not have landed 


armies could 
cessfully on the European 


destroyed the Nazi armed mig! 
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coped so effectively 





TRUE NORTH OR OTHER 
REFERENCE POINT 


Radar control of antiaircraft artillery fire. The electrical impulses from the SCR 268 radar are fed to the 
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gun director, which automatically points the guns and makes all corrections, and automatically sets the shell 
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fuses for the correct range attd altitude. (U, S, Army Drawing) 
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huzz-bombs. And in the vast spaces of 
the Pacific Ocean, shipboard and air- 
borne radar instruments have aided 
our sea and air arms in shattering Jap- 
anese ships and planes from Guadal- 
canal to Okinawa, and in blasting mili- 
tary targets on Nippon’s home islands 
in fair weather and foul. 

The effectiveness of radar can be il- 
lustrated by citing some of the battle 
accomplishments of a few of the radars 
developed by Bell Laboratories and 
manufactured by Western Electric: 

On the Anzio Beachhead in Italy, 
our troops were taking a pounding from 
enemy night bombers. A new fire con- 
trol radar was brought in. The morn- 
ing after its first night of action the 
ground was strewn with Nazi planes. 
Soon the night attacks stopped: the 
Germans were losing too many planes 
to make it pay. In the Pacific, too, this 
radar saw plenty of action: it fur- 
nished anti-aircraft protection on Sai- 
pan, Leyte, Okinawa and on other is- 
lands, particularly during the early 
days of each invasion. 

In the Battle of Santa Cruz Island, 
the fabulous Battleship X (South Da- 
kota) was credited with bringing down 
32 enemy planes in one engagement. It 
was the Navy’s first anti-aircraft fire 
control radar, designed and built for 
the Navy by the Bell System, that 
pointed the guns in this blazing action. 

Japanese reaction to the amazing ac- 
curacy of U. S. Navy guns in pitch 
darkness and at great range is shown 
by this authenticated story: It was a 
night battle near Guadalcanal; our 
warships had sunk a number of enemy 
ships before they could open fire. A 
Japanese officer, fished out of the water, 
asked immediately to see what he called 
“your six-inch machine gun with the 
electric eye pointer.” 















CREDIT SHARED BY MANY 


Like a tree, radar has grown from 
many roots. Many years before the war 
& group under the immediate direction 


Another U. S. Army Signal Corps radar is the SCR-547, 
(LEFT) An SCR-547 maintains watch near an antiaircraft artillery emplacement at 
Another its auxiliary 
Santos, New Hebrides. (U. S. Army photcgrapbs) 





SCR-547—somewhat different in 





of Dr. A. H. Taylor and Mr. L. C. 
Young and their associates in the Naval 
Research Laboratory and the staff of 
Colonel (now Major General) R. B. 
Colton of the Signal Corps were experi- 
menting with early forms of the radar 
principle. In Great Britain Sir Robert 
A. Watson-Watt and his associates 
were experimenting along similar lines 
at the same time. Thus, radar has been 
developed through years of research 
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LIGHT AND COMPACT. Paratrooper 
about to jump with a special type of radar, 
which is used by the advance paratroop units 
as ‘‘ground beacon”’ for troop carrier planes. 
Latest models are lighter and even more 
compact than the one shown. (Acme Photo, 
from AT&T) 
and experiment, chiefly in the United 
States and Great Britain. Credit must 
be shared by many of the foremost sci- 
entists of the two nations, both civil 
and military. 

At all stages of the development of 
radar, the techniques of the communi- 
cation art have been drawn upon by the 





known as the ‘Mickey Mouse’ 
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scientists and engineers. It is natural, 
therefore, that Bell Laboratories should 
have been giving attention to this prob- 
lem before the outbreak of the war in 
Europe in 1939. Since that time the 
Laboratories have worked closely with 
Army and Navy specialists, with sci- 
entists in Great Britain, and with the 
National Defense Research Committee. 
This committee set up the Radiation 
Laboratory at Massachusetts Institute 
of Technology in November 1940 to 
carry on research and development 
work in radar. Reciprocal disclosures 
have been made by American and Brit- 
ish scientists. In fact the wartime ra- 
dar development program has furnished 
an outstanding example of codperation, 
both internationally and between pri- 
vate and government enterprise in this 
country. 

This country has been in a position 
of leadership among the United Na- 
tions in research, development, and pro- 
duction of radars for use in every phase 
of modern warfare. To such wartime 
leadership the Bell System’s extensive 
research and manufacturing organiza- 
tions, the Bell Telephone Laboratories 
and the Western Electric Co., made out- 
standing contributions. Together they 
have formed the Number One indus- 
trial team in radar technology and 
manufacture. This is borne out by the 
following facts: 

Bell Telephone Laboratories has had 
a much larger group of scientists and 
engineers than any other industrial or- 
ganization working throughout the war 
in advancing radar science and in de- 
signing new radars for the Army and 
Navy. Not only have more radar de- 
signs come from these Laboratories 
than from any other industrial labora- 
tory, but also a much larger volume of 
completely new and essential compo- 
nents has been developed there. 

The Western Electric Co., with the 
aid of hundreds of sub-contractors to 
which it supplied specifications and 
manufacturing procedures, has sup- 
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Labels identify the various components in this broadside view of the SCR-268. (U.S, Army 


Photo) 





Close-up of an SCR-268 radar in Italy. Thousands of these ‘‘early warning’’ instruments : 
were manufactured by Western Electric. (USA Signal Corps Photo, from ATET) pounds, while smaller, comp: 
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ANTENNA duced the low-altitude ra homhiag rad: 


sights for attacks against « s} ber 
ping that have had largest +), fame hig! 
Army and Navy. peo 
Bell Laboratories pionee: has 
search on electrical computi: { tal 
of the radar bombsight an is beer l! 
responsible for the developm: f F 
of those that have had lar; mbataae furs 
use. Bell scientists have sha a0! 
the entire research and cd velt 
programs of the bombing ra vac 
the Radiation Laboratory of the \,ggTh 
tional Defense Research (| tteofm firs 
whose staff of scientists and « neeysfm U0) 
devoted to radar has been of the 
same size as that working in t f ar 
at Bell Laboratories. va 
Much of the bombing p wn)" 
made automatic by a new typé | 
puter developed by Bell Labo 
Most of the necessary informat a § 
be “set in” the equipment b« all 
target is reached. Except for one s ot] 
ple operation, the instrument 3 t We 
thinking and acting” under fi 
the target. The computer supplies t sit 
automatic pilot with complete int 
tion to steer the plane and the com-§ 
puter automatically drops the b 
the release point. Still more accurat 
radar bombsight systems are in process 
of development. = 
Up to June 30, 1945, Western Elec ™ 
tric had supplied the government wit 
52,930 radar systems of sixty-f 
ferent types, valued at more thag” 
$800,000,000. 


wa 


Bell Laboratories in 1944 was a ‘ 
on eighty-one different types of 7 
systems. . 

The above figures on developn b 
production of radars mean a great dea § 
more when the nature of the ; 
taking is considered. Radar is F 
tricate structure of vacuum tubes. § , 
transformers, electrical network 
stats, capacitors and many othe SS 
of circuit elements interconn 
wires and coaxial conductors j 
guides. i 


Each type of radar is desig 
built for a specific purpose. O 
may have over 370 vacuum tu 
other only 80. (By compariso1 
erate-sized, console-model 
home use may have eight t 
land-based radar may weig 
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5s much as the pilot. 
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uire 40,000 labor hours to 
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yy, | to serve. 
Hy The System’s contribution to 
‘ lopment and production has 
Nai the same roots that pro- 
MMi P continue to nourish our na- 
i, elephone system. It is nat- 
l Le 1% efore, that electronic and 
me m devices developed over the 
Pacie da year’s e extension and improvement 
) a Be System services have been 
‘ @, ira\ n freely in producing radar. 
‘ Me Whil fundamental principles of 
 Miradar pave been developed in a num- 
é <} ber of places, continuous research in 
high-frequeney electric waves by the 
neop Bell Telephone Laboratories 
has resulted in a number of fundamen- ~ 
i2 tal « ical equipments now utilized 
( of in radar. Examples: 
ne f Radio communication was given its ‘ 
, , first great impetus by de Forest’s au- 
Q dion tube, and particularly by the de- ge . f ; ot 
. velopment of the audion into the high- “Thinking cap’’ of PT boats, this ‘‘radome’’ bulb houses the antenna of the radar set 
ra vacuum tube by Bell scientists in 1913. aboard the vessel, protecting it from the corrosive action of salt water spray. Of great im- 
ol \ This latter achievement resulted in the portance to the PT’s, since much of their work is under cover of darkness, radar’s eye pierces 
( first transoceanic telephone demonstra- the night, indicates targets, warns of navigational dangers. (Acme Photo from AT&T) 
d « dm tion by the Bell System in 1915. Today, 
f the Western Electric Company is the Bas. s hayeaae eat 
n largest producer of the new types of | gre oni 
vacuum tubes around which all radar | 
pre systems are built. 
7p Invention of the electrical wave filter 
ibo n the early 1900’s by which waves of 
ma a given length are allowed to pass and 
bef all others are screened out, was an- 
Yr g other Bell System contribution. This 
t was a major step toward the control of 
7 high-frequency waves, and it made pos- 
ipplies sible “carrier” or multiplex telephony 
e il —the simultaneous transmission of sev- 
the « eral messages at different frequencies 
> bombs over the same line. 
> accu With the high vacuum tube and the P 
in proce wave filter available, Bell scientists 3 
went ahead with extensive develop- F 
tern Elec ments in high-frequency transmission. Fi 
meent ~ By the end of World War I, they had : 
-four « devised (a) The first airplane-to-ground 
ore t radio system; (b) The first commercial 
“carrier” telephone system; (c) The 
at first ship-to-shore radiotelephone sys- 
ae es tem. 
Since the early years of the century, 
—" intensive Bell System research had 
-“ been direeted at radio transmission over 
- a wide range of frequencies. As part 
- of this work, short pulses of high- 
mn es,  irequency waves were used to measure 





the altitude of reflecting layers in the 
Stratosphere (ionosphere), just as a 
mariner sometimes used an echo of a 
ship’s whistle to establish his distance 
from a cliff. To record and time these 
reflected waves, a cathode-ray tube was 
employed in the circuit—a method now 
widely used in radar. 

In the middle 1920’s, the Laboratories 
invented the absolute altimeter (ter- 
rain clearance indicator) which em- 















ployed th incinl 2 ab A di Attached to the wings of Navy carrier-based planes, this type of radar, manufactured at 
digi e principle of shooting radio Western Electric's Hawthorne Plant in Chicago, has a bomb-like plastic case which reduces 






Waves against the ground and timing 
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their return to the airplane. This as- 
sumed commercial form a decade later. 

3ell Laboratories pioneered the de- 
velopment of very short-wave tubes. 
These made possible the introduction of 
the altimeter in the 1930’s. About 1938, 
these tubes were ready for the first 
radar experiments made by the Lab- 
oratories in codperation with the Gov- 
ernment. Further developments of high- 
frequency tubes followed, and with the 
war came the Laboratories’ famous 
6AK5 tube which amplifies reflected 
radar signals in nearly all U. S. radars. 

About the same time the: altimeter 
was introduced, another Bell Labora- 
tories engineer used a modification of 
the altimeter in a series of experiments 
ac 15th Street in Brooklyn, overlook- 
ing the Narrows leading into New 
York’s upper bay. With his apparatus 
enclosed in a directional antenna, he 
observed that radio waves directed at 
ships passing through the Narrows 
were thrown back into the receivers. 

Conductors that would effectively 
transmit high-frequency waves were 
essential in general communication 
work, as they are in radar today. In the 
1920’s Bell Laboratories developed the 
coaxial cable system which used high 
frequencies to multiply the number of 
telephone messages that can be sent 
simultaneously over a pair of conduc- 
tors. Coaxial conductors are widely 
used in radar circuits. 

Studies of transmission structures 
for still higher frequencies led to devel- 
opment of the wave guide, a scientif- 
ically-proportioned metal tube through 
which the micro-waves are piped. For 
at least a decade before the war, Bell 
scientists experimented with this de- 


| 





Radar antennae of varying types crowned 
the mastheads of our ships, both large and 
small. Here the trellis-work of this ship’s 
radar antenna looms against the sky. (Acme 
Photo, from AT&T) 


vice, and by the mid-1930’s they had 
made important discoveries in the new 
art which were immediately applicable 
to radar. 

In the field of radiating structures, 
Bell Laboratories has made important 
contributions, particularly in the realm 
of directional antennas employed in 
high-frequency transmission. Outstand- 
ing were the horizontal rhombic an- 


Indicative of radar’s effectiveness in depicting objects in the path of its beams is this comparison of radar 


uectxK ET. 


tenna (late 1920’s) whos: 
ranged in the shape of a 
the Musa (Multiple Unit 
tenna), which not only ec 
tion to a narrow beam, 
trols the direction of recept 
All of the foregoing d nn 
and many more, were produ ee 
phone. research over the y: It 
because Bell scientists had 
sive background in high-fre ey 


nipulation, and because W< Elec. 


tric had made continuous prores 
manufacturing devices 


tion of the Government rada 
was allotted to them. 

So great was the combined 
Army and Navy radar product 
lems assigned to Western Electric t 


its main plants at Kearny, N. J., Point 
Breeze, Md., and Chicago could not 
carry the load along with t com- 
pany’s other war communications com- 


mitments. Thus, Western began e: 


in the war to lay plans for enlargin; 


its manufacturing facilities. 
With construction of new pla 


of the question, the company concen- 
trated on leasing existing properties i: 
areas where manpower, transportat 

and other considerations were more fa- 


vorably. Within a few months a shoe 


factory in Haverhill, Mass., was turne 
into a coil winding shop em; 
2,000 persons and now turning out 
dar transformers and other high-} 


ity items. A laundry in Jersey City was 
changed speedily into a radar assen- 
bly shop. In Eau Claire, Wis., Westen 


Electric engineers revamped a1 


nance plant, and in Baltimore an ai! 


plane hangar resounded to the w! 


> * os 


‘scope photo of Nantucket (left) and an acrual chart of the island. On the radar screen, land areas appear 
white, water appears black, aircraft or shipping appear as white dots. Identification is made by comparison 
with charts or previous radar photos. Brilliant area in center of radar ‘scope photo indicates position of 
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plane from which picture was taken. (Acme Photo from AT&T) 
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In the radar plotting room aboard an Essex-class aircraft carrier, 
otting officer receives reports from the radar officer and 


the f 


translates them onto the large detailed chart before him. This 


phot Q 
ber 19 


{4, (British Combine photo, from AT&T) 





drills and air-driven screwdrivers in 
the radar production line. 

Almost overnight, several floors of a 
huge Manhattan garage became the 
world’s largest radar assembly plant. 
Its floor space was equal to six football 
fields. To get this big plant into pro- 
duction quickly was most urgent, be- 
cause it was to turn out radar equip- 
ment for B-29 bombers, and the devel- 
opment of the planes themselves was 
well under way when Western got its 
go-ahead. In rapid order, machinery 
and utility services were installed, and 
workers were recruited and trained into 
an effective production team. It was so 
effective that not one B-29 had to wait 
for its radar unit. 

In all, Western set up sixteen shops 
in nine cities to assist its main plants 
in turning out the land, sea and air 
radars. By the last quarter of 1944, 
more than 40 percent of the company’s 
personnel was engaged in the manufac- 
ture of all types of radar. 

SUB-CONTRACTING PROGRAM 

Western Electric’s wartime role was 
shaped in Washington in 1940 amid in- 
tensive study of defense plans. The 
company became the principal prime 
contractor and pioneer manufacturer 
of most of the radar, secret electronic 
devices and other war communication 
equipment then in process of develop- 
ment within Bell Telephone Labora- 
tories, 

Western Electric also fostered a na- 
tional sub-contracting program aimed 
at mobilizing the electronics industry 
and a large section of the country’s un- 
related industrial resources to meet the 
Government’s huge requirements in this 
field. 

As the program got under way and 
the Government requirements mounted, 
it became necessary for Western to 
train its sub-contractors in virtually 
every phase of its own technique. A 


iph was taken during the China Sea operations in Decem- 


Army Photo) 


Western Electric engineer, for exam- 
ple, became the temporary foreman of 
one sub-contractor’s plant. In another 
plant, 11 Western employees were on 
duty at the same time, supervising 
technical methods, quality and assembly 
controls, expediting and generally help- 
ing the sub-contractor to meet his com- 
mitments. Often, the engineers of these 
outside organizations were brought into 
Western’s plants for training. In many 
instances, Western helped design, and 
usually financed, the new tools needed 
by sub-contractors. Also, the company 
frequently furnished critical materials 
to sub-contractors. 








Radar tube development was a major tri- 


umph. Here are shown the transmitting 
tubes of a mobile field unit for antiaircraft 
fire control. (Acme Photo, from AT&T) 



















A complicated system of recording and coérdinating the reports from many 
scattered radar sets has been evolved by the Signal Corps to provide maximum 
protection against enemy air attack. This plotting board serves an aircraft warn- 
ing information center at First Island Command Headquarters, Noumea. (U. S. 





RADAR TROUBLESHOOTERS ON THE 
FIRING LINE 

Without skilled civilian technicians 
and trained military personnel to keep 
radar equipment functioning at top ef- 
ficiency and to fix it if it goes wrong, 
this great technical weapon would have 
been far less potent. Here is a Bell 
System contribution that has taken 
three forms: 

(1) Training military personnel to 
operate and maintain the equipment, 

(2) Furnishing detailed and illus- 
trated instruction manuals with each 
radar unit, and 

(3) Supplying the armed forces with 
field engineers in the various war 
theaters. 

The School for War Training, con- 
ducted by Bell Telephone Laboratories 
in New York City, has instructed some 
4,000 officers and men of the Army and 
Navy. In the aggregate they studied 
more than 100 courses in military elec- 
tronics, chiefly radar. After gradua- 
tion, most of the trainees became re- 
sponsible for the training of additional 
men, either as instructors or as officers 
in command of maintenance units. 
Many went directly from the Labora- 
tories’ school to critical locations. The 
Navy now requires that every major 
combat vessel shall carry at least one 
graduate of the Bell Laboratories’ 
course on radar fire control equipment. 

Not only has Bell Laboratories fur- 
nished textbooks for its School for War 
Training, but it also has compiled and 
published instruction manuals in large 
quantities, to go along with each radar 
system. As a result, the Laboratories 
ranks as one of the largest wartime 
publishers in America, both for size of 
printings and number of titles. 

As the Navy expanded more engi- 
neers were needed. A nation-wide search 
was made for men with electronic and 
radio background. Thousands were con- 
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sidered, and from them n 
men of the present field / 
lected and trained at Bel! 

In 1942, the Army Ai 
lowed the Navy in asking 
assistance. Today, Weste 
field engineers are servi: 

Navy’s Bureau of Ordnance 

nautics, the Marine Cor; 

Technical Service Comma: 

nal Corps and the Grou: 

Their intimate knowledge of 

ment and its possibilities, pl 

ceipt of the latest technica 

tion, improves the performa: le 

fectiveness of radar. They send 

back information from the war theaters 

to the Laboratories and shop neal 

sible improvement and modific:tioy of 

radars under development. 
RADAR TEST SETs 

Precision test equipment 

SYNCHRO STEP CONVERTER, which feeds electrical data from primary radar instru- important to the proper functi: 
ments for operating searchlight controls, in wiring assembly at a Western Electric plant. radar units. If no objects are perceived 
(ATET Photo) 

on the radar screen, it may mean one of 
two things: (1) that no objects are 
within the field of “vision,” or (2) that 
the radar is not working. Only a test can 
tell which condition exists. Even if one 
or more objects appear on the screen, 
only a test can determine whether a 
better adjustment would make it pos- 
sible to detect more distant objects. Fa- 
cilities for testing the equipment reg- 
ularly are obviously important in keep- 
ing it working at best efficiency. 

Long before Pearl Harbor, Bell | 
ratories undertook to _ provide 
equipment for a few early radars. Com- 
mitments grew until the Laborat 
assumed a major role in the enti 1 
velopment program and Western Elec- 
tric a major share of the manufacturi! 
load. The Laboratories developed 
than one hundred different test set 
different purposes. In 1944 Wester 
Electric made more than 40,000 unit: 
of 68 types, substantially all for use | 
our fighting forces at the war f 
or in their maintenance depots. 

STEP-BY-STEP CONVERTERS, for Marine Corps ground radar, being inspected at These test sets are more exact 
Western Electric's Point Breeze plant. (AT&T Photo) cise and intricate than the radars ‘ 
selves. Some of them are no large: 

a loaf of bread. At the same time, 
they must be used by troops right at 
scene of action at the front, it is 
essary that they be rugged and ra 
of withstanding airplane  vibra' 
shock of gun-fire on shipboard, a: 
roughest ground transportation. 

Radar test equipment develop: 
3ell Laboratories is used by at 
dozen other government contract: 
gaged in radar manufacture. 

The Bell System’s contributi 
radar has been made possible b) 
dedication to the cause of bette: 
munication—a cause for which it ! 
tains the largest industrial labora 
in the world and a manufact 
branch geared to serve a natio 
telephone system—all supported 
savings of many investors entru 
FOR NAVY’S BATTLEWAGONS. The highly-developed radars being assembled at men and women of the Bell 


Western Electric’s Hawthorne plant are described by the Navy as ‘‘the best radar equip- equally dedicated to the impro\ 
ment yet installed aboard ship.’’ (AT&T Photo) and extension of communication s 


g of 
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Optics that put vision in television 


Better optics will be necessary for the larger, brighter 
images that.television set manufacturers promise. And 
the most important step of all toward better reception 
is a Cathode Ray Tube Face Plate which is ground and 


polished to high precision standards. 


A!l through the war our compact group of optical tech- 
nicians have been busily engaged with electron-optics 
for the Army and Navy. They have been improving the 


skills that are most needed by the television industry. 


Besides being a major source for precision Cathode 


Ray Tube Face Plates for the United States Navy, we 
have done a great deal of optical development work 


in television projection and reception. 


We are ready for television. Any orders you place 
will receive experienced and intelligent consideration. 
It has always been our policy to concentrate on the 
production of “custom-built” optics for other manufac- 


turers and to make no complete products of our own. 


We would be pleased to hear from manufacturers 


needing optics for reconversion. 


for precision OPTICS come to 
AMERICAN LENS COMPANY, INC. 


45 Lispenard Street, New York 13, N.Y. 


eS ecr 56° ¢ 7 O° 8 «sg 
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Fig. 1. Station Chief and operator at station control desk. 


Electrical Control Features of the Big Inch Pipe Lines’ 


By MERRITT A. HYDE, Petroleum Engineer, Industry Engineering, Westinghouse Electric Corp., East Pittsburgh, Pa. 





had a long-range weapon that is by 

far the largest of its kind: a double- 
barreled gun. One barrel is two feet in 
diameter and 1400 miles long. It’s called 
the Big Inch Pipe Line, and it shoots 
a stream of crude oil some 313,000 bar- 
rels per day, from the great producing 
area in the Southwest, to the refineries 
on the Eastern Seaboard. The second 
barrel, 20” in diameter and therefore 
known as little Big Inch, spews about 
225,000 barrels per day of gasoline from 
the refineries of the Gulf Coast to New 
York Harbor, a distance of 1600 miles. 

The refineries of the United States 
are turning out daily over 500,000 bar- 
rels of aviation fuel of 100 octane and 
better, not counting the many thousands 
of barrels of lower grades; and the 
total refinery runs are now at the un- 
precedented rate of 4.7 million barrels 
daily. It is a big transportation job to 
bring enough crude oil to the refineries 
for this level of activity—but that’s 
only part of the story. It’s an even 
bigger job to deliver the refined prod- 
ucts to the far-flung military operations 
and to essential civilian use. 

In the performance of this task, the 
largest single link is the operation 
known as War Emergency Pipelines, 
Inc., whose “Big Inch” and “Little Big 
Inch” lines cross the eastern half of 
the United States. These lines are work- 
ing every day and every night, in un- 


‘OR more than a year America has 


» Michigan 


spectacular but effective fashion to de- 
liver, each 24 hours, more than a half 
million barrels of petroleum and pred- 
ucts to the east’ coast. 

To visualize that much oil, think of 
a train of 100 tank cars, and then im- 
agine one such train heading eastward 
every hour on the hour, day and night 
around the clock. 

It is but a year ago April that the 
20” line began delivering products to 
the Linden, New Jersey terminal, yet 
already these lines have transported a 
total of some 250,000,000 barrels of pe- 
troleum and products. And so, with the 
excitement of construction now well be- 
hind, the project has settled down to 
a performance proving that it really is 
a monument to the codperation of the 
Oil Industry with the Government to 
win the war. 

Much has been written and spoken 
about the planning and building of these 
lines, a feat that has made Big Inch 
another American by-word of const1c- 
tion accomplishment. But for engineers, 
there is a special interest in what makes 
them go. 

Consider first “Big Inch.” It is 
1400-mile underground conduit, 2 
diameter for 1,264 miles of its lengt 
from Longview, Texas, to Phoenixville, 
Pa. There it forks into two 20” lines, 
one to the Philadelphia area, totalling 
some 40 pipe miles, the other about 90 
miles to the New York area. route 
all varieties of te 
ranging from the Mississippi bottoms to 
the ridges of the All 


The 


rrain, 


encounters 


¢henies. Betwee1 


an elevation of about 300 feet at | 


view and sea level at its eastern termi- 


nais. its highest point is the 2900-f 


Laurel Hill crossing, in Pennsylva 

Operating at capacity, the line ca 
a coitinuous 1,400-mile column 
more than 4,000,600 barreis ot it, w 
ing 600,000 tons, moving at a speeu 
about 414 miles per hour. To accom 
plish this requires a total props 
force equivalent to about 4000 tons. This 
force and rate of motion represents th 
expenditure of nearly 100,000 
power, by that measure one ot 
greatest pumping jobs. 

The task is performed by elect: 
driven centrifugal pumps. The 
gate installed motor capacity ap} 
to mainline pumping is approxin 
120,000 horsepower, in 80 units of 
horsepower each, in 26 stations at | 
vals averaging about 52 miles, 
generally three units per station. 
tional spare and auxiliary units 
the total installed horsepower to 
130,000. 

“Even in these days of big nm 
the installation of 130,000 hors: 
of motors in a pumping plant is 
thing unusual. Such a plant wot 
the full capacity of TVA’s Norr 
generating station. However, t 
interest in this project is not in 
but ia the nature of its operat 
ie to build a 130,000 hors: 
pumping plant on some particu 
It is quite another matter to set 
same capacity in 26 separate 
rle pumping op 
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vet extenied over a 1,400-mile strip of 











ground. 
” Now the whole character of pipe-line 
operation stems from subdivision into 
stations eparated geographically but 
‘ined sically. The use of a number 
of stat along the line instead of one 
station the origin is dictated, of 
course the necessity of limiting the 
statio! ivery pressure to a value that 
devel 1 piping stress within the al- 
lowal mit. 

Cor ring the section of line be- 





tween Longview and Phoenixville, if 
the pumping capacity could be combined 


tation at Longview, delivering 











into ¢ 

900,000 barrels per day through 1264 
miles of 24” pipe, with a pressure drop 
per mile of 12 Ibs./in.? and against a 
static head of 50 Ibs./in.2 owing to net 
difference in the two station elevations, 
then Longview station would have to 
operate with a discharge pressure of 





5,250 lbs./in.2. Of course, this is an 
tical condition from the stand- 







imp? 
point of pipe design alone. But by di- 
viding the job among 24 stations along 





this section of the line, the average net 
pressure developed at each station be- 
comes about 635 Ibs./in.2. Allowing for 
a suction pressure at each station of 50 
lbs./in.*, the station discharge pressure 
would be 685 lbs./in.?. In actual opera- 
acity flow is somewhat higher 
300,000 barrels per day nomi- 
nal rating of the line, and the net input 
pressure at each station is in the neigh- 
borhood of 675 lbs./in:2. With a suction 
pressure of 50 lbs./in.*, this means a 
maximum line pressure at the station 
lischarge of 725 lIbs./in.2, a practical 
with respect to pipe design. 

The average spacing for 24 stations 
over this 1264 miles of line is 52.5 miles. 
Actually distances between stations 
vary from 31 to 78 miles, the spacing 
being closer for uphill and wider for 
downhill terrain. In each case the spac- 
ing is such that the pressure increment 
developed by the station is equaled by 
the static-head difference between that 
station and the succeeding station, plus 
the friction drop at capacity flow for 
the length of piping between the two 


stations. 
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For a given capacity, fluid condition 
and pipe condition, the friction pres- 
sure drop per mile is fixed. For inter- 
changeability of pumping equipment it 
is di sirable to maintain essentially uni- 
form station input pressures through- 
out the line. Under these conditions the 
station sites are determined by the hy- 
draulies of the line, without much flexi- 
oulit for convenience in other respects. 
‘his fact is important in regard to 
power service; it means that station lo- 
cations cannot be chosen to facilitate 
service; rather, power-service 
ust be extended to the station sites as 
they are determined by pipe-line hy- 

es. 
in the course of 1,400 miles of right- 
y, it is to be expected that a vari- 
' power-service conditions would 
o€ encountered. is delivered to 
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the station sites by 16 different utility 
companies. New power line construc- 
tions varied from 1/10 mile up to, in 
one instance, 120 miles of line for serv- 
ing three station sites. Service voltages 
range from 22,000 to 110,000 volts. In 
all stations the bus voltage is 2,300, 
stepped down from service voltage 
through one three-phase transformer 
rated, in general, 3,750 kva. The trans- 
former-substation installation includes 
primary disconnect switch, lightning ar- 
resters and fuses. 

From the outdoor substation, power 
enters the pumping-station switchgear 
at 2,300 volts. In this switchgear it 
passes through a main breaker and 
thence to a bus from which it is tapped 
to each motor through suitable starting 
equipment. This starting equipment is 
of the full-voltage type wherever the 
power-service facilities are adequate to 
handle the across-line starting current 
of the motors, which is about five times 
the full-load current. The current de- 
mand for the station with two units 
operating at full load and the third 
unit starting at full voltage, is about 
200% of the running current for three 
units. In 13 of the 26 stations, reduced 
voltage starting was deemed necessary. 
The more elaborate starting equipment 
in these stations reduces the maximum 
demand during starting to about 150% 
of the running current for three units. 

The torque requirement for accelera- 
tion is minimized by starting the pump 
with suction valve open and discharge 
valve closed. The static torque is less 
than 20% and, as the pump accelerates, 
the load torque increases as the square 
of the speed, from substantially zero 
after breakaway to about 45% at full 
speed with the discharge valve closed. 
After the unit reaches full speed, the 
discharge valve is opened, and normal 
running load follows. 

These motors, having pull-out torque 
about twice full-load torque, can carry 
the pump at full load through a sub- 
stantial voltage dip—down to a voltage 
approximately 70% of normal. Within 
that range the starting of one unit does 
not affect appreciably the operation of 
other units which may be running. This 
means that for a particular pumping 
station the choice between across-line 
starting and reduced-voltage starting 
is determined by the ability of the power 
system to handle the starting demand 
with acceptable voltage service to other 
rs on the system. Typical full- 


power use 
voltage starting switchgear is shown 
in Fig. 

Each motor control unit provides 


time-delay undervoltage protection, and 
also instantaneous short-circuit protec- 
locked-rotor protection. Run- 


is provided by a 


tion, and 
ning load protection 
h +9] ee - +7 . - 2 
thermal relay which follows closely the 


heating characteristic of the motor. 


The switchgear is of the metal-clad 
type with vertical-lift breakers, pro- 
viding the ultimate in safety, inter- 
changeability, and complete factory as- 
sembly — outstanding advantages for 








pipe-line station service. A single spare 
circuit breaker is interchangeable in all 
the units. 

The motors are of the squirrel-cage 
induction type. Their ventilation is by 
air intake at both ends, with discharge 
through an opening in the top of the 
motor frame. Each motor is installed 
with a so-called “top hat” through which 
the warm discharge air is drawn into 
a duct and expelled through the roof 
by a small motor driven blower. Provi- 
sion is also made for circulation of this 
air as a means of heating the station 
in cold weather. 

The motor room is completely sepa- 
rated from the pump room by a fire 
wall, with no communicating doorways, 
it being necessary to go outside the 
building when passing from the one 
room to the other. With this arrange- 
ment the motor room is maintained 
nonhazardous, and the equipment and 
installation in this room are of conven- 
tional type for nonhazardous location. 

The pumps are surprisingly compact. 
They are single-stage, 16 by 12, rated 
8,750 g.p.m., 648 feet head, at 1,780 
r.p.m. Each pump is equipped with a 
suction valve and a discharge valve. 
These are manually operated; the 16” 
suction valve requires 156 turns for its 
complete travel and the 12” discharge 
valve 118 turns. 

From the standpoint of electrical de- 
vices and wiring, the pump room is a 
hazardous atmosphere location, made so 
by normal drainage from the pump 
glands, by pump-casing venting oper- 
ations, and by any abnormal leakage 
that may occur. The push buttons in 
the pump room for starting and stop- 
ping the units are of the explosion type. 
Likewise the pressure-protective relays, 
of which more will be said later. 

Having examined the component parts 
of a typical station, let us now consider 
their codrdination and control. The 
main 24” pipe enters and leaves the sta- 
tion site at a scraper box where dead- 
end traps are located for the handling 
of incoming and outgoing scrapers, em- 
ployed to clean the line. By suitable 
valve positioning, the stream is detoured 
around the scraper traps and through 
the station, where it receives the pres- 


sure increment developed by the pumps 
and resumes its travel along the line. 
Check valves permit bypassing the indi- 


vidual units or the station. 
The starting and normal 


the stations and of units within 





are entirely by direction of 
patcher, who is located in tl ead- 
quarters office at Cincinnati. Continu- 
ous intercommunication between the 
dispatching office and all stations is pro- 
vided by telephone with loud-speaker to 
permit conversati between t dis- 
patcher and all operators 

Here electrical control perf sa 
superior job, for the operator has at 
a central location in the pump room, 
grouped with the principal pressure 
gages tne thy e pus ittons ¢ t lling 
the pump units. So, in prompt « pli- 








ance with the dispatcher’s instructions 
and without having to lift his glance 
from a gage, he can operate a push-but- 
ton to start or stop each unit. When 
starting up, the pump is up to speed 
within ten seconds and ready for its 
discharge valve to be opened. Flexibility 
and speed in starting and stopping are 
important contributions by electrical 
control to the operation of the line. 

Of still more importance is the adapt- 
ability of electrical control to protective 
shutdown functions. As already indi- 
cated, it is necessary at all times to hold 
the operating pressures between defi- 
nite limits of low suction and high dis- 
charge pressures. 

Low suction pressure permits vapor- 
ization of the liquid in the pump casing, 
followed quickly by possible damage to 
the pump through gland heating and 
unbalance. To guard against this, a 
relay is provided, having a pressure 
element connected to the station suction. 
Its contacts sound an alarm at about 35 
Ibs./in.?, thus warning the operator, 
who may be able to correct conditions 
by throttling adjustment. Failing this, 
a second low-pressure relay functions at 
about 20 lbs./in.* to cause shutdown. 
Both of these devices are adjustable to 
higher or lower settings. 

To prevent unnecessary shut-down of 
the full station capacity, this shut-down 
relay is arranged to stop the units in 
timed sequence, beginning with the 
down-stream unit, with an interval of 
about five seconds between shutdowns. 
If upon shutting down a unit, the sta- 
tion suction pressure rises above the 
reset point of the protective relay, the 
remaining units are allowed to continue 
in operation. However, if the suction 
pressure persists below the protective- 
relay setting, the remaining units are 
stopped automatically in sequence at 
five-second intervals. 

Protection against excessively high 
line pressure at the station discharge is 
provided by a pressure-actuated relay, 
similar to the low-suction-pressure re- 
lay, and set to function when pressure 
exceeds about 750 lbs./in.?. For addi- 
tional protection of station equipment 
and piping, a pressure relay between 
unit 2 and unit 3 will allow a pressure 
at this point not more than 300 lbs./in.2 
above normal discharge pressure of unit 
2. This high-pressure protective relay 
also will shut down successive units in 
timed sequence. 

In event of a protective shutdown due 
to abnormal pressure, the operator may 
have difficulty in identifying the par- 
ticular relay that functioned. To pro- 
vide this information quickly, a visible 
annunciator was designed, for mounting 
right in the pump room, in an explo- 
sion-proof housing, adjoining the sta- 
tion pressure gages and the push but- 
tons which control the three pump units. 

With these protective devices, the 
station can operate at a wide range of 
pressure conditions within the limits for 
which the devices are set, and yet have 
the benefit of protective shutdown when 
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Fig. 2. A single 


“‘start-stop’’ pushbutton controls this complete pumping unit. Suction 


discharge valves of each pump are motor-operaied. Valve motor control and pump 
control function automatically in proper sequence for starting up and shutting down 
cating lights on desktop (see Fig. 1) show valve positions and illuminated arrows show 


of stream through station piping. 


some abnormal] condition results in pres- 
sures exceeding the prescribed limits. 


These vital protective functions are 
made possible in simple reliable form 
through the medium of electrical con- 
trol. Thus, electricity provides not mere- 
ly the sinews that make Big Inch a 
moving thing, but also the nerves that 
direct it and protect it in the perform- 
ance of its mighty task. 


CONTROL FEATURES ON 20” LINE 


OW let’s take a closer look at Big 

Inch’s rival, the 20” refined-prod- 
ucts line. Called “Little Big Inch” be- 
cause it’s a trifle smaller in the waist, 
it is 200 miles longer, and it really 
packs a bigger wallop than Big Inch, 
for its 225,000 barrels per day of re- 
fined products represent the equivalent 
of some 375,000 barrels of crude oil. 

Drawing products from eleven refin- 
eries in the Gulf Coast area, it runs 
350 miles from Beaumont, Texas to 
Little Rock, Ark., where it joins the 
right of way of the 24” line and follows 
it from there on to the East. Beginning 
at Little Rock the 20”-line stations are 
at the same sites as the stations on the 
24” line. Thus substantial savings are 
effected in costs of right-of-way, station 
sites, power procurement, energy, oper- 
ating labor, and maintenance. 

Station layout on the 20” line is quite 
similar to that of the 24” line. However, 
the handling of refined products entails 
the addition of filter units. The princi- 


pal differences in the 24” and 20 
designs lie in the system of stati 
trol, occasioned largely by the ; 
precision justified in products lin« 
ation to minimize contaminati: 
tween products. 


Power-service facilities are enti! 


similar to those of the 24” line 


transformers for the two station: 


each site operate from a comm 
mary feeder with independent s 
ary circuits to the respective 
houses. 

Consideration has been given 
possibility of installing a 2,300-v: 
tie with a normally open switch 
this arrangement, upon failure of 
of the transformers, closure of t 
would permit both stations to be 
from one transformer which, co 
motor driven air Llast fans, wou 
dle about 5000 kva, permitting 
tion of selected units in both st 


The pumps are driven by 1,250 
power motors at 3,575 r.p.m., sil 


the 24” line motors in ventilat 
rangement. Like the 24” line 
these units are codrdinated as to 
ing dimensions, so that all mai! 
motors on the line are mechanic 
terchangeable, regardless of m 
The pumps are single-stage, ] 
operating three units in series, d 
to handle 235,000 barrels per 
gasoline, developing a total | 
the 3 units of approx. 700 
In addition to low-station- 


tor 





ig. 3. Typical full-voltage starting switchgear. Left, metering and relaying for the incom- 
line. Each of the three units at right controls one 1500-hp. motor. Each motor control 
provides time-delay undervoltage protection, instantaneous short-circuit protection and 
d-rotor protection, while running-load protection is provided by a thermal relay which 
ws closely the motor’s heating characteristic. 


pressure and high-station-discharge- 
pressure protection, there is a pressure 
relay connected immediately upstream 
yf the station throttling-control valve. 
If excessive pressure occurs at any of 
points, the relay stops whichever 
unit is operating as the final unit in the 

, and, if pressure conditions are 

estored to normal within about 
five seconds, then it proceeds to stop the 
next unit in time sequence, and finally, 
if abnormal pressure still persists, it 

ps the remaining units. 

Temperature-actuated relays are em- 
ployed in all pump casings, pump bear- 
ings, and motor bearings, and on the 
motor windings. 

In general each protective relay actu- 
ates circuits to perform three functions: 
(1) Sound an alarm, (2) Energize an 

licating light to identify the protec- 

vice that operated, and (3) Stop 
t, or the station. 


these 


ERATED AUTOMATIC CONTROLLERS 
PLAY AN IMPORTANT ROLE 


iture in line with recent practice 

r products lines is the provision 

ottling at the station discharge 
automatic control by pneumatic 
llers. This control system is de- 

to throttle the station discharge 
necessary to maintain the station 

pressure above a predetermined 
mit, say 30 lbs./in.*, or to main- 
the line pressure beyond the sta 
a predetermined 
in.*, 


ischarge below 


re, say 700 lbs. 


Nerve-center for all these control 
operations and protective functions is 
the station control desk, and the associ- 
ated sequence-control cabinet. The cir- 
cuits from the pump and motor rooms, 
from the lockout push buttons at the 
pumps, from the motor-operated valves, 
and from the protective pressure relays 
and thermal relays, all converge in the 
station sequence-control cabinet. Here 
are assembled the necessary electrical 
devices to translate the incoming im- 
pulses into proper action by the switch- 
gear, valves, auxiliary blowers and, 
when desired, by the station alarm. At 
the same time the station sequence-con- 
trol equipment sets up proper circuits 
to the control desk to keep the operator 
informed by indicating lights as to the 
functioning of the various apparatus. 

From the control desk all major oper- 
ations of station control are performed. 
(See headpiece photo.) Installed in the 
partition between the control room and 
the pump room, it is surrounded by a 
large glassed area permitting view of 
the pumps and motors. To increase this 
view, the gage-panel section is designed 
, so that the operator can 
the top of the unit. 


] L , . 
low 1OOK Over! 


-panel section consists of a 
} Vinge rear aoc 
m to permit servici 
nstruments. The front 
rface facing the control room, 
instruments are mounted, 
gaskets. This 


as a: h ‘ +) 
iS gasketed into the parti- 


} 
r,age-panel 


sealed with 


+ 


compartmer: 


tion to prevent seepage of hazardous 
vapors into the control room, and, as an 
additional precaution, the control room 
is kept under a small pressure of clean 
from outdoors. 

The horizontal surface below and at 
each end of the gage panel provides 
writing space and accommodates the 
station log sheet. 

The electrical section of the control 
desk is really a separate unit isolated 
from the gage-panel compartment, k 
cated entirely within the control room 
and therefore not exposed to the hazard- 
ous atmosphere of the pump room. On 
this desk are mounted push buttons and 
indicating lights for the master station 
control. The desk-top surface is a sheet 
of transparent plastic, backed with a 
schematic design of the main piping, 
and showing the pumps, valves and 
driving motors. 

From a single “start-stop” push but- 
ton, the operator controls each pump 
unit, the valve motor control and pump 
motor control automatically function- 
ing in their proper sequence for start- 
ing up and shutting down. Indicating 
lights in the desktop diagram show the 
valve positions, and small illuminated 
arrows show the actual course of the 
stream through the station piping in ac- 
cordance with the units operating. 


air drawn 


If trouble should develop at any of 


the protective device locations, a small 
red indicating lamp appears at the ay 

propriate spot in the station diagram, 
and the operator is ziven an audible 
signal. In general the protective device 
automatically shuts duwn the particu- 
lar unit involved, or the station. In each 
case the audible signa! ccntinues until 
it is silenced by an alarm cutout button 
on the desk, and the particular indicat- 
ing light continues to Lvrn to tell the 
operator exactly where the trouble is, 
until it is extinguished by reset of the 
protective-device, when the trouble is 
cleared. 

This desk and the associated system 
of control greatly simplify the duties 
of the station attendant, increase the 
reliability of station operation, and 
facilitate location of the trouble spot 
in case of abnormal shut down. Check- 
ing continuously the pulse and the tem- 
perature of the station equipment, the 
desk has been called, rather appropri- 
ately, “the pipe line nurse.” 

The building of the world’s two larg- 
est pipe lines in less than two years was 
a tremendous task. It was tremendous 
in tonnage of materials, in distance 
and terrain, and in tl 
work and 
plished these things i1 
is indeed a t 


its engineers, 


supplies. 


electrical industry 
the time prescribed 
and codrdinate its 
broad requirement 


not only to 
aiso to assist 


trol. wh 


licen Cc 






































ELECTRIC GAGING METHODS 


For Strain, Movement, Pressure and Vibration 


By HOWARD C. ROBERTS, Research Staff, Association of American Railroads, Chicago, [1] 


XIII. CALIBRATING DEVICES. 
$1. GENERAL. 


Second only in importance to the measuring system it- 
self, and quite necessary to any actual use of such a system, 
is the calibrating device. Its function is to provide a phy- 
sical magnitude of known (and preferably variable at will) 
value. 

Another device or accessory of great practical value and 
convenience is the calibration-check circuit. This is an 
adjunct to the system in use; its function is to make avail- 
able at any time an electrical phenomenon (either a definite 
change in an operating parameter, or a known potential) 





Fig. 1. Calibrating Stand for Movement Gages. 


which affords an electrical indication simulating that pro- 
duced by a known physical magnitude. The calibration- 
check circuit is not a means of calibrating the measuring 
system, but it does provide a convenient and reliable means 
of checking the electrical response of the system. 

Occasionally it is possible to provide a combination of 
calibrating and checking devices; one such is employed in 
the balanced-diaphragm indicator. This instrument pro- 
duces an electrical impulse at the time the unknown pres- 
sure becomes equal to a known pressure; in that manner 
the instrument may be said to need no calibration of its 
own, or to be self-calibrating. It is extremely useful in 
calibrating other forms of electrical recording pressure 
gages, and can also be conveniently employed as a check- 
ing device during their operation. Operated within its 
limitations, the balanced-diaphragm indicator is capable of 
making extremely accurate comparisons of an unknown to 
a known pressure; but it is subject to error unless care- 
fully used. 

Another method, sometimes used as a means of indirect 
calibration but more useful as a checking device, involves 
simulated increments of the electrical parameter employed 
as an operating principle in a directly-calibrated system. 
For example, in a resistance-type system employing a slide- 
wire element, it is convenient to install a second movable 
contact with a travel limited to one unit of slide-wire lengt!] 
—or, more conveniently, a two-point switch which transfers 
the contact from one location to another. Or, if a strain- 
sensitive primary element is used, its effective resistance 
may be changed at will by shunting it with a resistance: 
whose value may be computed from the known character- 
istics of the resistance element. 
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These later methods are best used as check 
or perhaps as secondary calibrating devices. 

Calibrating devices are available for all of 
ical magnitudes we measure: movement, pres 


acceleration, velocity, ete. 


Some are empirica 


based solely on standard definitions, but for e: 
able magnitude a device is available for calibr: 


gineering accuracy. 


will be illustrated. 


§2. MOVEMENT OR 


DISPLACEMENT: 


The more common of th: 


CALIBRATING 


Devices for measuring movement are often ¢ 
terms of the extent of the movement which ca: 


“ec 


sured: from 


small” to “large.” 


This is also a « 


grouping for the devices used for calibrating + 
measuring strain, for example, the increments 





Fig. 2. Strain Gage Calibrator. (Courtesy Hathaway Instrument ( 




















are of the order of 0.00001” while a device for indicating 

water level in a channel or tank may indicate only to th 

nearest full inch—sometimes only to the nearest foot. 
Calibration of a movement gage in large increments, suc! 


as inches, presents no special problem. 
machinist’s scale can be read to 0.01” or even closer; t 
only problem is in connection with the installation 
scale, and this is always a matter for the ingenuity 


user. 


Strain or movement gages sensitive to a millionth 


A good qua 


inch, and measuring in increments of ten-thousandths 


hundred thousandths, 


ately-known movements. 


values of strain. 


the photograph. 


require more sensitive 
delicate devices for imparting extremely small but 
The micrometer screw is a 
adaptable device for producing and for measurins 
movements. The construction and use of the mic1 
screw are well known; and in Fig. 1 is shown a calil 
stand containing such a screw. 
inches is possible, and each division on the graduat 
represents a movement of 0.000 
contain systematic errors, as well as smaller random « 
the one illustrated is not a particularly good one, 
maximum error during its entire excursion is about 
Within limited ranges of travel the error is only a f 
thousandths. This calibrating stand can be employed 
brate movement gages, 
tached at their ends only, measuring moderate! 
The parts of the gage are atta 
the stand by screws placed in the tapped holes vi 


A total movement 


Most micrometer 


gages which 


Another useful device for measuring small m« 
is the indicator dial, or dial indicator. These dials 






and 


more 



























»inion or other arrangement so constructed as 
the movement of the spindle and indicate this 
the dial. They are available with sufficient sen- 
rovide an indication of one dial division for each 
ement of the spindle. It is usual to provide a 
screw or other device to perform the move- 
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ment, \ the dial indicator is made a part of a calibrat- 
stand. Lhe only function served by the dial indicator is 
1, measure this movement. 
levires A calibrating stand designed primarily for use with mag- 
netic | gages, incorporating a dial indicator operated 
mechan. by 2 through a 10:1 reduction lever, is shown in 





ch division on the dial represents 0.00001” move- 











Strair Fig. Z 
=~ rest at the gage head, and the total movement which can 
ch y shee ~onve y be accommodated is about 0.030”. The move- 
é ba on nent duced by a screw acting at the end of the lever; 
ese devicesfff the dial measures the movement actually occurring at that 
BB point. hrough the 10:1 lever this movement is trans- 
ferré duced to one-tenth its initial magnitude, to the 
G MetHOps {two blocks carrying the gage parts. These blocks are main- 





ne irallel by a pair of flexure springs, while another 







gT ed a 
an be mea. [a scré ikes it possible to adjust their relative positions 
convenient Mm for i adjustment of the gage setting. 

A device of this sort requires careful design and good 





ship to insure that errors remain small; not even 
the dial indicator itself is free from error—this is easily 














Fig. 3. Wedge-type Calib-ator. 


tent Co,) 


realized when it is noted that a single tooth on the rack 
may represent as many as 50 divisions on the dial. 

Annet effective method of coupling the action of a 
ucrometer screw or an indicator dial into a calibrating 
levice is through a sliding wedge. The same mechanical 
advantage as that afforded by the multiplying lever is 
available, and in a more compact form. Reduction ratios 
greater than perhaps 10:1 require cumbersome levers, and 
consequent danger of lost motion and back-lash; ratios as 
high as 100:1 are possible with wedges. Such a device is 
illustrated in Fig. 8. 

Among the most precise methods of establishing smal: in- 
crements of motion is the use of gage blocks (Johansson or 
These are carefully finished hardened steel biocks 
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ther), 















a hichly made with the greatest accuracy and in a range of dimen- 
hae cone anon that combinations of several blocks can be as- 
“nei sembled to provide many fixed reference dimensions. These 
libratine O22" blocks are invaluable for primary standards; with 
“api ee them it is possible to establish dimensions down to approxi- 
: z mately a millionth of an inch. For calibration standards 
ng ona they are ideal. It is best to use the gage blocks as stand- 
__, @2tds by which to determine the accuracy of another form 
- 5 { calibrating stand; the gages which are to be used in pro- 
’ Ho luction then are calibrated on this stand. Gage blocks 
” ret iso may be used to check the accuracy of micromete1 
? ‘3 screws or dial indicators; especially to locate the ranges 
wer which these secondary devices are capable of thei 
"a ee greatest accuracy. 
Ad : The differential screw has also been applied to the prob 
: m of producing small movements of known magnitude; 











not achieved as great popularity as the methods 
ust listed, however, because of the greater difficulty of con- 
structing a stand with little lost motion or back-lash in the 





ntial screw operating it. 








$3. STRAIN: CALIBRATING DEVICES. 

The most popular strain gages now in use are those which 
are directly applied; they are attached by adhesives to the 
specimen and their attachment is continuous along their 
entire length, not merely at the ends of the gage. For 
gages of this form, calibrating devices incorporating elastic 
stressed members are used. Such devices can be used also 
with other forms of strain gages—with, however, the disad- 
vantage thai ihe appheation of some forms of gages may 
cause injury to the elastic member. 

Elastic calibrating members may be grouped in two gen- 
eral classes: those experiencing direct or axial strain, and 
those strained in flexure. (Torsionally-strained members 
have been used for special purposes.) 

In practice, considerable difficulty is encountered in pro- 
ducing a truly axial application of load, either in tension 
or in compression; even with the most carefully designed 
loading devices it is necessary to employ a long tension speci- 
men to avoid disturbing end effects; with compression speci 
mens other difficulties appear. The precautiqns required 
are far greater than those for the most accuraté@ehechanical 
testing. 

Most of the elastic calibrating members in use are there- 
fore flexural members. Fewer difficulties arise to interfere 
with the successful supporting of a member in flexure. 








A beam of rectangular cross-section, simply supported at 
both ends, and with equal loads applied at two points prop- 
erly spaced along the beam, provides a simple means of ob- 
taining known and uniform strain along a considerable 
length of specimen. With this method of loading, the 
bending moment—and therefore the strain—along the beam 
is constant between the two load-points; the dimensions may 










be made great enough to allow room for the installation of 
several gages at once. It is necessary that the dimensions 
of the beam, the spacing of its supports, the modulus of 
elasticity of its material, and the loads applied, all be 
known. If all these magnitudes are known, the strain pro- 
duced by a given load is.easily computed. The relation de- 
scribing this load-strain condition is given in Fig. 4A, with 
a sketch indicating the manner of application of the load. 
In this relation, E represents the modulus of elasticity of 
the material, d the height of the beam, } its width, and a 
the distance from either loading point to the nearest point 
of support. Each of the two equal loads is indicated by W. 

A cantilever beam is often used as a calibrating member, 
especially when a dynamic calibration is desired. A some- 
what simpler mechanical arrangement is then possibie. The 
general manner of assembly is indicated in Fig. 4B. Here, 
b represents the width of the beam and d its height; the 
modulus of elasticity is EH and the distance from the point 
of application of the load to the point of measurement of 
strain is indicated by J. It may be desired to compute strair 
in terms of applied load, W, by means of the first relation 
given: or if it is more convenient to compute in terms of 
deflection of the beam, y, the second relation may be 

When a dynamic calibration is desired (as, for example, 


used. 


to calibrate an amplifier sensitive only to rapidly-varying 

magnitudes) it is almost always more convenient to compute 

the strain in terms of deflection. A convenier echanica 
ee / / ( 4 
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VACUUM CHAMBER 


available for immediate shipment. 


AE Sy 


it. Sis 


Free test space—24” high x 24” wide 
x 36” deep. 


CORR RSA: eT 


Full glass door. 
Rate of climb— 2000’ per minute to 50,000’. 
Rate of dive—50,000’ per minute. 


Maximum vacuum conditions—1” mercury 
absolute. 


10 Post Terminal pad standard. 
Y2 HP, 110 volt, 60 cycle, single phase motor. 
2 


We also manufacture a complete line of stand- 
ard HIGH AND LOW TEMPERATURE cham- 
bers, as well as HUMIDITY Testing Chambers. 
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BOWSER, INC. 


Mobile Refrigeration Division Not only has Bowser’s war production earned ~ 
, the Army-Navy E...Bowser equipment has War 


420 Lexington Avenue, New York 17, N. Y. helped earn it for scores of other companies. 


MOBILE 
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OPERATING PRINCIPLES 


INSTALLATION MAINTENANCE 


iation Instruments 


Automatic- piloting 
Flight- testing 
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WASHINGTON, D. C.— New techniques, coupled with 
ery-high-frequency radio equipment developed by the Civil 
Aeronautics Administration which makes possible landing 
f twenty planes an hour in bad weather instead of the 
maximum of twelve, are now under study by airline 
echnicians. 

First demonstration of the new methods was given pilots 
als of the airlines and service air force representa- 
tives at Indianapolis by the CAA Technical Development 
und Air Traffie Control Divisions under simulated instru- 
ient landing conditions. 

The demonstration pilots made 23 landings and averaged 
three minutes from the time they left their position at the 
ottom of the “stacked-up” planes to the time their wheels 
ouched the runway at Indianapolis municipal airport, site 
if the CAA’s Experimental Station. 

Planes participating in the demonstration were of two 
ypes now used in airline service, and flown by qualified 
instrument pilots. Windshields of the planes were blanked 
ut and pilots flew through each demonstration on instru- 
ments. Six planes were used and the problem they presented 
to the traffic controller. in the tower is typical of conditions 
hat frequently occur at large airports today. All six “ar- 
rived” at Indianapolis and wanted to land as quickly as 


possible. 


resent 


and offic 


The best previous time for such instrument landings was 
four minutes, as demonstrated at Washington in June, 
where the existing low-frequency range was used along 
with existing low-frequency communications equipment. 
With this system, the aircraft are brought down to 400 to 
\00 feet from the ground, coming in on the range leg. 

At the Indianapolis demonstration, VHF static-free two- 
way communications equipment was used, plus the CAA- 
leveloped instrument landing system installed there. Planes 
were brought all the way down to the runway on the glide 
path of the instrument landing system, after coming in on 
the localizer and the marker beacons. In both demonstra- 
planes were “stacked” over a holding marker, giving 
the pilot a ten-mile course on which to line up his approach 
to the runway. 

By the time all airline planes are equipped with VHF 
‘s, this improvement in bad weather landings will be 
possible at some 51 airports where the CAA is installing 
ealizers. Ultimately 125 airports will be so equipped, ac- 
‘ording to present plans. 

In the Indianapolis demonstration, the traffic controller 
stacked” the planes over a marker beacon at Mooresville, 
Indiana, about 10 miles from the airport, at 1,000-foot levels, 
ing at 2,500 feet. As the planes circled, they heard 
nstructions from the tower to each man as he reached the 
bottom of the stack, to leave his “fix” and approach for his 


heony 
er]? 


Power plant 


M. F. Behar, Editor 


instrument Landing on Three-minute Schedule 


Demonstrated by CAA 





Automatic-landing 
Production 


Aerological 
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landing. Then each of the others was instructed to leave his 
altitude and descend to the next, 1,000 feet lower. Observers 
on the roof of the administration building heard all conver- 
sations over loud speakers, and watched each plane as it 
approached for a landing. 

By “stacking” the planes at this distance from the air- 
port, the pilots were able to line up on the airport localizer 
beam for a distance of 10 miles, a procedure considered 
essential to safe practice by CAA officials. No additional 
equipment on the ground is required, the localizer beam and 
the marker beacons of the existing VHF instrument landing 
systems being adequate. 

The longest interval between leaving the “fix” and reach- 
ing the runway was five minutes, and the shortest two 
minutes and 20 seconds, the average of 23 landings being 
exactly three minutes. 

Some of the planes were not equipped with VHF receiv- 
ers, and the tower man instructed them through today’s 
low-frequency transmitters. This illustrated, according to 
CAA officials, the manner in which traffic will be handled 
during the transition period while VHF plane equipment is 
being installed. 

“This is stage two in the evolution of Air Traffic Control,” 
officials of the CAA explained to observers. “At a demon- 
stration in Washington two months ago, using today’s 
equipment, we brought five airplanes in within 21 minutes.* 
That means at most 12 planes an hour under instrument 
conditions, and today’s record shows a possibility of 20 
planes an hour. Stage three will come when we can apply 
the advantages of radar,** heretofore solely a military 
implement, to civilian and commercial air traffic control.” 





*See article, ““_New Approach System Demonstrated 
Instruments, July 1945, pages 472, 474 

**See illustrated article Future Developments in Instru 
tion for All-weather Air-traffic Control,”” by Glen A. Gilbert 
CAA, Instruments, April 1945, pages 237-238, 240. Illustrations 
show radar screens for collision-warning device and for traffi 
control instructions 


Electric Synchronizer for Airborne Guns 
NEW YORK CITY.—Gunfire through airplane propel- 


lers is now being timed through use of an electric gun syn- 
chronizer designed and manufactured by Fairchild Camera & 
Instrument Corporation. The Fairchild synchronizer system, 
designated by the Navy as the Mark 3, times the firing of 
three M-2 .50-caliber aircraft machine guns and provides 
passage for their bullets through a three-bladed propeller 
rotating at speeds of from 800 to 1,500 r.p.m. 

The electric application for a machine gun synchronizer 
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in a typical machine con- 
trol — Sigma sensitivity 
and high speed are applied in this con- 
trol to safeguard valuable dies in a large 
press. Continuing press cycles are pos- 
sible only as each formed piece is 
ejected and monitoned by the control. 






SIGMA RELAYS 





was originally fostered hy the U. Se Army A’; } a 
the initial designing was by Jack Gaty, a Fi» rehjjq 
neer who is now general manager of Beech af ; 












pany. After Fairchild developed the aevice, h Pe 
the Navy, not the Army, that put il to use. " 

The original design of the mechanical synch: which 
the electrical system supplants, is credited Antal 
Fokker, the Dutchman, working for the Germ: n Worla 
War I. The electrical application is a definit: ance for 
several reasons: The mechanical system is | 1 as te 
how far away the guns can be from the impulse timer unit: 
for instance, as socn as the mechanical systen three pe 
four feet away from the timer unit, trouble begins, becayg. 
of complicated cable arrangemer.‘s, . temperatu change 
causing contraction of metals in the cable, ete. But unlike 
the usual mechanical device, the Fairchild-Mark 3 ynit per- 
— ; 





Cash for Shop Kinks 


on instrument testing, 


repair, installing, etc. 


This is to remind our readers that Instruments pays 
$5 (or more*) for each shop kink or other time-saving 
and accuracy-promoting idea accepted for publication. 


The following rules must be observed: 


1. Type double-spaced on one side of paper. 
Author’s name and address at top of first 
page (envelopes get lost!) 


2. Diagrams must be in black ink (no blueprints). 
Lettering (if not made with aid of machine) may 
be soft-pencil, to be inked-in by Instruments. 


3. Only professional-grade photos will be ac- 
cepted (preferably 5 x 7 or 8 x 10 glossies), 
























4. Each contribution to describe ONE method or 
device. An author may send as many as he 


SIGMA RELAYS have always embodied — likes. 
Speed Sensitivity 5. Mail all entries to Shop Kinks Dep’t of Instru- 
Leng tite Coapndnien ments, 1121 Wolfendale St., Pittsburgh 12, Pa. 


we ee *Five dollars is for textual entry accepted: a greater mini- 
Stability Precision mum is paid for accepted entries including drawings and 
photographs. 





Now is the time to let our Engineering Depart- 
ment know what additional specific fe nae rill Share Your “Know-how” | 
be required in relays for your product. We intend 
to design new relays for expressed demands first. 
Do you need — 











© Multicircuit Contacts 2 mits guns to be mounted in positions more remote fr m the 
: J ; motor, firing anywhere within the are of the propeller. I! 
e Higher Power Handling Capacity ? the Fairchild instrument there are electric leads that ¢ 
@ Polarized Relays ? up to and beyond 18 feet, which was, of course, out of reach 
@ Differential Operation ? of the mechanical devices. 
@ Snap-Action Contacts ? Further, in the mechanical system, there is a mechanical 
@ A-C-relays 2? takeoff needed on the engine for every gun, and it is not 
practical to put more than two takeoffs on an engine; on tri 
the electrical system, however, there is no limit to the nun 
Write and let us know the relay ber of takeoffs, although there is a limit to the number 9G 
features which would be specifi- guns which can be fired successfully through the blades 


cally useful to you, especially 
those not now obtainable in exist- 
ing relays. 





a propeller, and the Fairchild system to date has bern used 
with a maximum of four guns and one cannon firing t 1rous! 
one propeller. In addition, it is extremely difficult. if n0 
impossible, to synchronize mechanically with any propelle’ 


| of more than two blades; electrically, it can be done wit 
iis rumen S, ING. | three or four blades. Weight and bulk are cut to erie 





| mum with the electric system, and another great : 
| ward is that adjusting the synchronizer for ope! 
C/omactive RELAYS | reduced from hours to minutes. , 
60 CEYLON ST., BOSTON 21, MASS. The advantages of all systems for firing airc1 guns 
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ne The Pioneer* Pilot uses the flexible power of elec- 
ng tricity and precision of the Pioneer-developed 
) ¢ 
nu Gyro Flux Gate Compass to set new standards of 
I 
been used automatically controlled flight. It flies the plane 
12 “ous 
it, if not §with amazing softness and smoothness and keeps 
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e 
REG. U.S. PAT. OFF. 


Gives Finger-Tip Plane Control 


Listen to “MEN OF VISION” every week over CBS. 























POtnMTS THE WAY 


it steadily on its heading. Because it has automatic 
synchronization, the flip of a switch permits the 
Pioneer Pilot to assume control of the plane. It 
requires the minimum of precious instrument 


panel space. Details are now available on request. 





ECLIPSE-PIONEER DIVISION, Teterboro, WN. J. 


avianio@ Coeroearios 
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Photo courtesy of Crosley Radio Corporation 


KESTER CORED SOLDERS 


Are Industry’s Standard 


Kester Cored Solders are scientifically compounded 
to form clean, tight solder-bonds that hold perma- 
nently against shock, vibration, bending, and the con- 
traction and expansion of temperature extremes. 





Kester Cored Solders are applied in one simple opera- 
tion. Virtually mistake-proof and trouble-free because 
the flux-filled core is perfectly balanced with superior 
alloys—and in the right combinations for every type 
of soldering. 


Kester Cored Solders are of the highest quality and 
unvarying uniformity—the result of Kester’s 46 years 
of practical experience and intensive research. 


Kester Rosin-Core Solder, for electrical connections, 
and Kester Acid-Core Solder, for general work, are 
both available in a wide range of strand and core sizes. 
The correct solder, always, for any soldering job. 


in i 


Feel free to call on Kester engineers at any time for help 
in solving your solder problems. There is no obligation! 


%* BUY WAR BONDS x 


KESTER SOLDER COMPANY 








4216 Wrightwood Avenue, Chicago 39, IIl. 















Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


. KESTER 
Cartedk Sollerns— 

























FOR EVERY AUTOMOTIVE USE 
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through the propellers is that fire power c 
trated in a more devastating pattern than is 
guns strung along the wings. 

The entire Fairchild system consists of 0; 
one control box, and three motors, one fo) 
feature of the instrument is the trigger-mot 
which, while weighing only 2%4 ounces, is tous 
exert a 55-pound punch and take a 110-pou m 
times a second. ; 


ENGINEERING AND OPERATIONAL INFORMA 


The system operates this way: 
The main shaft of the impulse timer, geared 
of one to one with the propeller shaft,. revolves 
tical rpm with the propeller shaft. Mounted 0: 
shaft is an automatic centrifugal governor. Th: 
actuated by flyweights symmetrically and stat 
anced, the governor is enabled to alter the positi f + 


lobes of two concentric, three-lobed cams, not in 


arc about the axis of the shaft but also in relati 


other, regulating the angular openings or firing ula) 


degrees of the cams. These degrees are coincident with th 
angular degrees of the propeller blade openings a 
of from 800 to 1,500 propeller rpm. The firing angula 


degrees are transformed into timed electrical impulses }y 
three contact plates which are acted on by cams. The firing 
impulses are transmitted to the control box where they ar 


distributed to the trigger motors which, thus ene: 


300 propeller rpm and under. 
Cycles of operation of the installation can go up 


as 4,500 impulses a minute—much faster than the machine 
gun can fire (700-850 per minute). The reason is that it js 


so timed as to deliver a forced stroke to trip the 
tween each blade. 


Fairchild engineers had a knotty problem in securing a 
metal for the little trigger-motor armature, most vita! part 
of the system, for it had to be heat-treatable to Rockwel 
C 38, yet machinable and ductile enough to permit cold 


working. It had to be non-magnetic for operation 


electrical circuit. And it had to resist corrosion, scaling, 


fatigue and warpage in jungle heat or stratospher 


The metal finally used after exhaustive tests was KR Mone! 





Lightweight Soldering Iron for 


Instrument Work 
WASHINGTON, D. C.—A small lightweight quic! 


ing soldering iron for use in instrument repair work of a 


delicate nature has been developed in an overseas 


Corps Repair Shop, according to information from th 


Central Pacific Base Command, APO 958, recently reach 
the Office of the Chief Signal Officer. 


The new irons can be brought from cold to effective heat 


in 45 seconds. Their smallness makes it possible to reac 
hard-to-get places, and to perform delicate solderi! I 
in instruments. There is enough heat retention to : 
good results. 


The heater assembly consists of a transformer ha‘ al 


output of 6 to 12 volts, with a current capacity of | 
amperes. The power source can be 110 or 220 volts, 
ing upon the transformer available. Two carbon elk 
are used, and these can be obtained from a standard '}A- 
flashlight cell. A suitable fuse is placed in the prima 
cuit of the transformer for protection against ac: 
shorting of the secondary. 

The basic principles of operation are that with th« 
ing iron tip inserted between the two carbon rods a « 
is permitted to flow in the secondary circuit. At t! 
of contact between the soldering iron tip and the 
rods a high resistance contact results, forming 
electric arc. The heat developed at these points of 
heats the iron. 













Needs 
peeds 


£1Zed, 
fire the guns. A centrifugal cut-out switch incorporated j; 
the impulse timer renders the entire system inoperative a 








IN THE TRAFICOUNTER 


The Streeter-Amet Traficounter tabs 900 or more overlapping 





cars per minute at split second contact. As car wheels hit a 
pneumatic tube stretched across traffic lanes the compression 
closes an electrical contact on a diaphragm, operating a Guard- 





ian relay. The relay responds to every impulse but the Trafi- 
counter registers only every other impulse to compensate for 
rear wheel contact. 
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The Streeter-Amet Traficounter 


securing 3 
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rmit cold \\oe F WP Ny — 
ion nN al 


1, Scaling, 
here cold 


How Relays BY GUARDIAN Count 900 or More Cars per Minute 


A grueling job ... faithfully responding to 1800 or more impulses per 
minute, hour after hour in rain, heat, and cold the year ‘round. For this job 
Streeter-Amet engineers use Guardian’s 6 volt d-c relay, Series 125. 


Here is an example of an application that ordinarily calls for a specially 
built relay. Yet Streeter-Amet finds Guardian’s standard relays good enough, 
dependable enough, and fast enough to do their special job. They save 
money by buying a standard unit. They get quicker delivery. And they have gz _ 
the comforting knowledge that replacements parts are immediately avail- ™ 


able if and when needed. Series 125 d.c. relay 


If your application appears to be a “special” it may pay you to look over 
Guardian's standard relays first. And write us. Guardian engineers will Also—iron clad and lamina- 
recommend the relay most suitable for your application. If a “special” is ted solenoids, stepping 
: Sat fa ‘ relays, magnetic contactors, 
really needed they'll help you design it economically. electric counters, snap and 


blade switches. 


GUARDIAN (@ELECTRIC 


1638-K W. WALNUT STREET CHICAGO ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INBUSTRY 














PRODUCTS 


— big in their importance to the manu- 
facture of precision instruments, for they 
are the almost infinitesimal screws that are 
used in the assemblies of many of the 
world’s finest mechanical masterpieces. 


For more than half a century Waltham 
has specialized in the production of preci- 
ston screws. Its plant and equipment have 
steadily modernized and expanded to 
meet the demands of every period of 
business development and the exacting 
needs of three wars. 


Waltham is tooled to produce fine screw 
machine products for a million uses — any 


any type 
head, from %4" to 146" diameter. 


thread, material or finish 





America’s Outstanding Producers of Fine 
Instrument Screws 


. Send for catalogue for complete data 


WALTHAM SCREW 


a? on PT AMT 


71 Rumford Ave. 
Waltham, Mass. 
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Fig. 5. Dynamic Strain Gage Calibrator. 


ELECTRIC GAGING METHODS 
Continued from page 617 

arrangement is illustrated in Fig. 5. This photogreph show 
an assembly of six cantilever beams, all deflected cyclically 
by the electric motor. This particular device is shielded 
and fitted with heating elements and thermocouples, g 
that dynamic tests at elevated temperatures can be made 
The actuating cams are ball-bearing mounted. 

These elastic-member calibrating devices can of course 
be employed with other types of strain gages than those 
directly applied with an adhesive cement. Their range is 
limited by the elastic constants of the material of the beam; 
therefore they cannot be employed to calibrate any gage 
over a range of movement corresponding to strains greater 
than a few tenths of one percent. For greater ranges of 
movement, one of the calibrating stands shown in Figs. |, 
2, and 3, should be used. 

Conversely, the devices illustrated in Figs. 1, 2 and 3 may 
be used to calibrate strain-sensitive elements of the directly- 
applied type, in tension only. Difficulty may be encount- 
ered in attaching the ends of the strain-sensitive element 
to the moving jaws of the calibrating stand. 

As a rule, the greatest source of error in the use 
elastic members as calibrating devices is in the evaluation 
of the modulus of elasticity of material. All the other 
quantities occurring in the computation may be ascertained 
without great difficulty to perhaps 1 part in 1000; the 
modulus of elasticity may not be known to 1 part in 100. 
With the high-strength steels ordinarily used for such 
members, the uncertainty may be even greater. 

Another source of error arises in the use of a dynamic 
calibrator such as that of Fig. 5—the inertia effects of the 
rapidly-moving members may introduce vibrational strains 
not taken into account in the computation. These inertia 
effects increase rapidly with increasing frequency. 

In the construction and use of elastic-member cali)rators 
certain precautions should be observed: for examp'e, MM 
terials of high elastic limit should be used, and 
modulus of elasticity is low, the range of calibration po* 
sible will thereby be increased. The modulus of elasticity 
should be determined as accurately as possible. A heat: 
treating required should be performed with grea‘ care. i 
In the application and adjustment of the supporti! fulera 


*Most observers feel that the most stable and satisfa sx) 
terial for elastic calibrating members—dynamometer f 
example—is annealed low-carbon steel. In this appli 
limitations, due to its low elastic limit, are obvious. 
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Control Unit 
CUW-72 with 
Pick-ups PAW 
-3 oo “4 attached 
to test member. 


pb PAW-s5 Pick-up PAW-6 





WAUGH LABORATORIES has perfected a pick-up so sensitive that it 
will indicate directly acceleration frequencies from static. Since there 
is no amplification of signal there is no amplification of error. This 


accelerometer, its indicating unit (in a small portable case) and a DC 


recorder provide therefore an extremely accurate and simple means 


of detecting and recording low frequency phenomena. Write today for 
details of Vertical Pick-up PAW-6 and 
Lateral Pick-up PAW-5 with control 
unit CUW- 12. 


Write for Rental 

Lisi and Service 

Manual on busi- 
@ hess letterhead. . 


*acific Coast Branch: 180 East California St., Pasadena 5, Califomia ® 420 LEXINGTON AVE., NEW YORK 17, N. Y. 



























MERIAM 


1 FEED ED bug, 
ie. “Ss 


HESE bubblers are widely used for purging 
lines and for the continuous operation of 
tank liquid level gauges . . . also in chemical 
processing to show presence of any undesirable 


or dangerous materials in gases. 


They come in two designs: ring type (Model 
C-1241)—illustrated—and strap type (Model C- 
1439). Both of these types have brass or semisteel 
bodies and stainless steel needle valves for bub- 
bler control. Bowls are furnished of Pyrex glass or 
plastic, depending upon pressure to be handled. 
Bubbler bowl is easily removed in both types. 
These units are sturdy and dependable, moderate 
in cost and good for long, trouble-free service. 
They fill a real need and are giving top-notch 
satisfaction. Ask for Bulletin 21. 


THE MERIAM INSTRUMENT COMPANY 

10958 Madison Avenue e Cleveland 2, Ohio 

Western Division: 1418 Wilson Ave., San Marino 9, Calif. 
In Canada: Peacock Bros., Ltd., Montreal 
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and the loading devices, ordinary good t . 


should be followed. No gage should be app! Peller 
a point of support or load—not closer th about 7 , 
times the width of the member. The elastic » ber gy, 


not be too thin and wide: it will buckle. A | 
height to width is about 7:10. 

If the deflection of the elastic beam is ta! 
sure of the strain, any deformation of the 
introduce an error. It often is desirable to 
perimental calibration of the device with a sen: mecha» 
ical gage, such as a Huggenberger extensom (Dires 
tions for using these instruments cannot be list ere) | 

Elastic-member calibrating devices receive t greatest 
use in conjunction with other equipment. Th: re ofte 
used as primary devices for establishing th: ae 
factors of strain-sensitive resistance type gages hey ap 
often used also as devices by which a known st can } 
imparted to a gage whose sensitivity is already } n: thd 
resulting electrical impulse is then used to calihrat, 
amplifier. In this usage, the device might bett« calle 
a calibration-check instrument. 

Still another special application of the elastic nber 
in the production of a variable resistance element for use j; 
resistance bridge circuits. Two resistance type gages 
mounted one on either side of a small flexural mer 
vide a pair of resistance elements adjustable within narroy 
limits around unity ratio, and (since they are in intimat 
contact with the metallic member) not subject to chang 
ratio with change in temperature. 
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§4. PRESSURE: CALIBRATING DEVICEs. 

The most useful and most accurate of the available ( 
vices for calibrating pressure-measuring instruments is th 
dead-weight tester. This device consists essentia 
piston having a known area (usually 0.1 in.*) upo: 
known weights can be placed in order to produce an exact 
known fluid pressure. The effects of friction on th 
may be reduced to a negligible value by rotating th: 
during the test. The construction of the dead-weight cali: 
brator is indicated in the drawing, Fig. 6A, and on¢ 
of the instrument is shown in the photograph, Fig 
Other and more refined forms are also available. 

The dead-weight tester may be considered a 
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Fig. 6B. Dead-weight Tester. 
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243 RICHMOND STREET 
LOS ANGELES 


SAN FRANCISCO 
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HAMMEL-DAHL CO. 


PROVIDENCE 3, R. I. 
PORTLAND, OREGON 
WILMINGTON, DEL. 
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Positive. 
Dependable 
Repeat 
Readings 


Made in 4 Sizes 


Complete elimination of friction, lag, and back- 
lash insures positive, dependable, repeat read- 
ings. Pointer responds instantly to the slightest 
movement of measuring tip; no swinging past 
true reading, no waiting for pointer to come to 
rest. No lights or electromagnets, no warm-up 
period required. No electrical connections, can 
be readily moved to different locations. GRAD- 
UATED: .0001” to .00001”; .00! mm to .0002 mm. 


Write for Circular—t 





SWEDISH GAGE CO.,.OF AMERICA 


8900 ALPINE AVE.. DETROIT 4, MICH. 








R. S. GAUGE TESTER 


7 Son 80, : 


Dependable 
Portable e Compact 


Accurately tests gauges up to 1,000 pounds. 
Particularly adapted to field work: also, for check- 
ing gauges while installed on a gauge board. 
Accurate results in testing are obtained, as careful 
calibration with Standard Tester is made on each 
instrument. 


Write for catalog of laboratory and 
testing instruments No. 30 





THE REFINERY SUPPLY CO. 


6. e TULSA 3,OKLA ° 
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standard for calibrating pressure-measuring strumens 
its operating principle itself represents the ¢finiti,, ; 
pressure—force per unit area. The pressure 1: ded ‘. 

the weighted piston necessarily is equal to the any 
by the weights divided by the area of the pisto: 

For the production of relatively low pressures foy ., 
brating purposes, the dead-weight tester is less convey vee 
than the U-tube manometer, filled with either wate» 
mercury. Pressures of the order of magnit of | 
lb. /in.* may be produced with the water-filled menomet, 
pressures as great as 15 to 20 lbs./in.* are easi 
with the mercury manometer. Still higher pr 
best produced with the dead-weight calibrator; i; 
greater than perhaps 300 lbs./in.* are needed, { 
device is usually fitted with multiplying levers 
cessively heavy weights need not be used. 

It is obviously impracticable to calibrate a dyn: 
sure gage against a dead-weight tester; the very 
tion of the dead-weight instrument prohibits its r: 
to sudden changes in pressure. To facilitate the 
calibration of a pressure gage, the balanced-diap! 
dicator may be used. 

The balanced-diaphragm indicator is an instrument 
indicates equality of pressure; its construction may be se 


applic 


in the diagram, Fig. 7. Its actuating element is a flexib); 
diaphragm carrying electrical contacts. This diaphragm js 


made sufficiently flexible so that a small difference j 
pressure (perhaps 0.5 lb./in.2) between the two sides \ 


ELECTRICAL 


Unknown 
Pressure 


force the electrical contacts together on the side where th 
pressure is lower. Thus, if a known pressure is maintained 


on one side of the diaphragm, while a rapidly fluctuati 


pressure is applied to the other side, an electrical impuls 
will be produced each time the pressures become equa 


Operation is possible if the electrical contact is provid 


on one side only of the diaphragm, but in order to provid 
mechanical support for the soft flexible diaphragm the sec 


ond pair of contacts, on the other side of the diaph 
should be installed—even though they may not be conn¢ 
into the electric circuit. 


In use, the balanced-diaphragm indicator may be applie¢ 
in any of several ways. It may be used as a continuou 


calibration-check device operated in conjunction wit 
dynamic recording pressure gage. V’hen so used, a fix 
and accurately known reference pressure is applied to 0! 
side of the diaphragm, while the unknown press 
applied to the other side. The impulses from the bal 
diaphragm indicator, recorded simultaneously with t 

put of the dynamic gage, indicate accurately on the 
those times when the unknown is equal to the rei 
pressure. 

Another common use for the device is in the m 
ment of maximum or peak pressures; this may b 
without recording equipment. A pressure know! 
higher than the peak pressure to be measured is 
to the reference side of this diaphragm; the conta 
close on the other side. This pressure is then g! 
reduced, while its value is read on a suitable gage. 
the reference pressure becomes equal to the peak | 
being measured, the contacts open, and an electric 
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Alnor PYROCON 


... the contact pyrometer for quick accurate 








surface temperatures... . 


This convenient, all-purpose surface temperature pyrom- 
eter is ideally suited to a variety ofindustrial plant needs. 
Accurate temperature readings are obtained in a few 
seconds of plastic materials, liquids, oils, and similar 
materials, and of flat or curved, stationary or moving 
surfaces. 

The Pyrocon shock-resisting movement is used with 
any one of eleven types of thermocouples, interchange- 
able without adjustment or re-calibration. Choice of 
rigid or flexible arms, or both, instantly interchangeable. 
Built in several standard ranges, 0-300 deg. F. to 0-1200 
deg. F. Write for Bulletin 3511 giving complete description. 


ILLINOIS TESTING LABORATORIES INC. 


142 WEST HUBBARD STREET 
CHICAGO 10, ILLINOIS 


eae: | This Control System 


USES ITS HEAD 


QT’S one thing to get and 

record all combustion 
facts—and it’s another to, 
o make automatic corrective 
adjustments indicated by the 
facts. Hays Automatic Com- 
bustion Control does both— 
is effecting big savings in 
man-hours and dollars for 
alert users. 








_ You can enjoy those same 
benefits. Have Hays engi- 
neers study your boiler room 
and make a recommendation. 
You can only gain by doing 
so—can’'t lose. No obligation, 
of course. Begin by writing 
for the new Hays Combustion 
Control Catalog—full of valu- 
able data. 
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OELLER 


ee PRECISION 
| me 

EE INSTRUMENTS 

| =2 INDUSTRIAL THERMOSTATS 

2” THERMOMETERS 

is ia HYGROMETERS 
‘iat THERMOMETERS 

rE sina HYDROMETERS 
THERMOMETERS PSYCHROMETERS 


MARINE SPECIALTIES, ETC., ETC. 


77 Years of 
DEPENDABILITY 


The lasting accuracy, ruggedness and other 
distinctive features of Moeller Instruments 
are the resulf of the thoroughly precise 
and honest way they are engineered. 


MOELLER MERCURY THERMOMETERS 


Extreme Precision Grade: Solid glass etched stem, 
mercury thermometers (nitrogen filled) for determining tem- 
peratures within a fractional part of a degree. 





Standard Thermometers: Provide laboratory accuracy 
combined with sturdiness. Made of highest grade glass and 
materials. Mercury filled, calibrated for total or partial immer- 
sion. Types with “Moeller Glass Red Reading Column" afford 
optimum ease in reading. 


Industrial Thermometers: High accuracy is easy to 
read under plant conditions because of “Moeller Glass Red 
Reading Column". Prevents eye-strain. V-shape case with glass 
front furnished in wide variety of forms such as: Straight 
Stem (see illustration above), Angle Form Types, Handle-Top 
Thermometers for use in food processing, galvanizing, etc., etc. 


Separable Sockets, Extension Necks, etc., etc., available. 
Thermometer Test Wells — machined from solid bar stock. 


DIAL and RECORDING 
THERMOMETERS 


Made to strictest standards of preci- 
sion, these mercury filled instruments 
are calibrated for ranges up to 1000°F 


or equivalent. Square and round cases 





available. Metal and Phenolite cases 
J 


Write for catalog 


MOELLER =: 
INSTRUMENT COMPANY 


132nd STREET and 89th AVENUE 
RICHMOND HILL NEW YORK 


Sales Representatives in Principal Cities 
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STREET 


Your Check List of 
NEW IRC Products 


To a line of resistors already broader than 
that of any other manufacturer in the entire 
resistor industry, IRC has, in the last few 
months, announced several new and impor- 
tant contributions. Among the newer develop- 
ments having widespread application in the 
electronics field are the components here 
briefly reviewed. All of these products are 
available in reasonable quantities except the 
Type BTR Resistor, which is still wholly allo- 
cated to a special war project. 


@ Type PRT Power Rheostat. 

@ Type BIR “3s Watt Metallized Insu- 
lated Resistor. 

@ Type GRW Grade 1-Class 1 Resistor. 

@ Type BIA 1 Watt Metallized Insu- 
lated Resistor. 

@ Type FRW Fiat Wire Wound Resistor. 

@ Type H Fingertip Control. 


For more complete, tech- 
nical information on any 
of the above IRC prod- 
ucts write to Dept. 16-1, 


NEW YORK 13, WN. ¥ 


16,4... CABLES: “ARLAB™ 


INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 
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cation is made. The neon-bulb circuit draw 
of Part I is well adapted to this application. 

Other methods of employing the balanced-d 
dicator will suggest themselves to the user. 

There are two sources of error peculiar t 
ment. One, occurring in all applications, app: 
a slight difference of pressure is required to m 
phragm from one position to the other, so that t! 
impulse is produced when one pressure exceed > other 
by this small amount—not at precise equality. differ. 
ence may, however, be made quite small in percen :+e, [), 
other occurs only in dynamic applications, and | dye + 
inertia effects. The diaphragm, although as sof . 
ible as it can be made while still retaining 
strength to assure safe operation, has’ a definit« 

a definite inertia. A pressure pulse of extremely 

ation may not cause the diaphragm to move, ev: 

its peak magnitude may be greater than the refer 

sure. More important is the effect of inertia a) 

cosity upon the gas whose fluctuating pressure 
measured. If the passages within the gage ar: tor- 
tuous or too constricted, “wire-drawing” will o and 
the pressure within the gage will not always be equal to 
that in the container where the measurement is desired 
It is possible also for resonant vibration to appear in a 
column of air within a pipe—another source of er: 

The three instruments just described are by far the most 
widely used of all such in calibrating electrical pressure 
gages; within the last few years improved methods iy 
manufacturing Bourdon type gages have made available 
gages of this sort which are sufficiently accurate to serve 
as secondary standards. These gages are especially wel 
suited for use with the balanced-diaphragm indicator, 
They cannot, of course, follow rapidly-fluctuating pressures, 

Although, as indicated above, most dynamic recording 
pressure gages do not receive a true dynamic calibration 
(more often they are calibrated statically and_ several 
points checked with the balanced-diaphragm indicator) 
there is available a device by which this can be accon- 
plished. It is an adjunct to the acoustic laboratory—the 
pistonphone. 

For detailed description and for a discussion of its use 
and its errors, a textbook describing acoustic methods 
should be consulted. Its use is somewhat difficult, al- 
though its construction is simple. It consists merely of a 
piston and cylinder, of known dimensions, and a motor to 
move the piston. The variation in pressure within the cyl- 
inder may be computed for any piston position, assuming 
constant temperature. The motion of the piston is not quite 
true simple harmonic motion; its exact character may easily 
be computed. The corrections needed for temperature are 
quite involved; for a discussion of these and other similar 
factors a textbook of acoustic measurements should be 
consulted.* 

For certain highly specialized applications other instru 
ments might be borrowed from the acoustic laboratory, but 
the pressures dealt with there are extremely small. Only 
the pistonphone seems worth transferring to the study of 
pressures higher than acoustic. 
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§5. VIBRATION: CALIBRATING DEVICES. 


Instruments for measuring the components of vi! 
require greater care in calibration, and impose great« 
culties in use, than almost any others. Difficulties 
eration increase rapidly as the mass of the primary « 
is increased, since in effect the primary element is ! 
part of the vibrating system while in use. Difficu 
calibration likewise become greater as the mass 
instrument becomes greater, simply because it is fa 
difficult to vibrate a heavy object at a known hi 
than a light one. 

It is convenient to consider vibration as comprisin; 
harmonic motion, and to describe its components 
matically in that light. Simple harmonic motio: 
scribed as a cyclic motion fulfilling this relation: 

X=—acos (nt + e) 

*For example, Modern Acoustics, by Davis. 
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PRODUCTIMETERS 
into your equipment! 


Post-war production, to meet the great backlog of civilian needs, will 
>us . . . and one of the problems confronting American 
supplying consumer markets, will be counting . . . pieces 


eet or yards, revolutions. Industry is demanding complete 





without having to add a counting device later on. Specify 
he most r meters'’ for accuracy, dependability, long service, satisfactory 


/P@SSure HRperformance in automatic counting. 
1ethods In 
available [ Wide range of models to choose from. Send now for 


s 
€ to serve 
elie wal —da concise ready reference 4 OW ALT j la ble | . 
laliy Wel Bulletin No. 100 catalog of 100 standard models. ° 


indicator, 

ressures 
Meet] | DURANT MANUFACTURING COMPANY 
alibration 1914 N. Buffum Street 114 Orange Street 
d_ several Milwaukee 1, Wisconsin Providence 3, R. I. 
indicator) 
be accom- 


itor y—the 

— thermostatically oanil 
methods ; 

ficult, al- — . 

rely of a att ~AnS to prevent motor burnouts, and adjusted to open 
ity : a os motor circuit in approximately one minute un- 

n the cyl- ” r ’ +4: 

assuming der locked rotor conditions at rated voltage... 
not quite ” 

vd easily i LOO =e Here is another Oster motor with features that make it 

A ure are e . . + . . 

e simile “a ideal for many applications in aircraft. The thermostatic 

hould be sg a il control prolongs the life of the motor by preventing burn- 
> ins ’ outs. Its weight (11 ounces) and body size (142 x 3’) 

tory, but are reduced to a minimum without impairing efficiency. 


Om ' The performance record is backed by 16 years of engineer- 
study ol 
ing experience in the fractional-horsepower field. 


You can depend on it to deliver creditable results that 


Help them fo do the Jo ae Y/ add to your own reputation for selecting sources wisely. 


0: Re RE we te Let us help you fit this or other Oster motors to your 


of mass production operations, involvi ban . iy P ° . 
tompereberesr pit, petentiomsters quart j we | requirements. Write for further details. 


your profits. at 
For a quarter century most of these instru- ote’ : 
ments have depended on Eplab Standard Cells ; 
for accuracy. These cells are a “yardstick” for B U ¥ Ww A R B O° N D S 
translation of voltage to temperature or p H. 
The first commercial cells of their type in Amer- 
‘ca, constantly improved by research, they are 


i John Oster 


SCIENTIFIC INSTRUMENTS 
NEWPORT, RHODE ISLAND, U.S.A. 


i Witelaltiielaitialitem&ey 


DEPARTMENT N-23 . RACINE, WISCONSIN 
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Sec Anounn A Corner / 
eck cle WAPPLER INDUSTRIAL TELESCOPE 


eed Tuspection problems tn the 
EXAMINATION OF 
INTERNAL SURFACES 


may be solued by means of 
WAPPLER BORESCOPE 


This is a telescopic instrument containing 
@ lens system. The angles of vision for 
different type visual systems are shown. 
Borescopes range from .110” dia. x 3%4” 
long to .390” dia. x72”. Each instrument 
complete with conducting cord and spare 
lamp, and contains lighting circuit. Light 
source provided by batteries or direct 


















connection to house current by means of 
current controller. 


Write for Sooklet 


How to 


that come from 
careless counting 








lies on miscounts and 
bound to charge In and 
i yntil mistakes are 
roduction schedules..- ] 
ee Laneniliie by nosantrevormgasire ss 
-production 

rds. So fit your war-pr <a 
senaians with Veeder-Root Counting pg one - 
ake delays, shortages and over-runs oe os 
interdepartmental co-ordination towar cnet 
sembly. See how you can make your = aor 
the utmost... by counting on Veeder-Koot. 


VEEDER-ROOT 


INCORPORATED 
HARTFORD, CONN. | 
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The displacement at any time is indicated 
equal to the maximum amplitude, a, multipli: 
function. In this function, t represents the 


fs X, and isi 
DY & cosine 


besser INVOlved 
and € the initial phase angle of the system. Fach one 
quantity nt increases by 27, a cycle is comple: And a 
time the cosine function equals 1, the displa , | 


maximum. (At this time the velocity is zero a 





eration is a maximum.) The velocity may be ¢ nputed by 
taking the first derivative in terms of time: i 
Ox 
— = — ansin (nt + €) 
ot 
And likewise, the acceleration at any point in the cycle eg 


be computed by taking the second derivative in terms of 
time: 
0° P 
— « n<- x 
ot? 
A convenient form of this expression for acceleration may 
be developed by reducing the known terms; the: 
G = 0.1022 af? 
where G represents the acceleration in “gravities” of 399 
feet per second per second, and f the frequency in cyelg 
per second. 

The validity of this method of description depends upo 
the fact that any repetitive wave-form, no matter how 
complicated, can be described by a summation of sinusoidal 
wave-forms, of proper frequency, phase-angle, and ampli 
tude. Conversely, any irregular repetitive wave-form can 
be reduced by a Fourier analysis to a group of component 
sinusoidal wave-forms. It is therefore justifiable to assume 
that an accelerometer calibrated in terms of simple har. 
monic motion (sinusoidal wave-form) can be employed ty 
record irregular and non-repetitive wave-forms so long a 
they do not contain components representing frequencies 
higher than those for which the instrument is calibrated, 

It is customary to employ primary elements sensitive to 
acceleration for vibration measurements; if velocities ar 
required, an electrical integration is performed, and if dis- 
placements are required, two such integrations are per- 
formed. This is of course purely a device of convenience. 
Velocity-sensitive primary elements are sometimes employed, 
and occasionally elements sensitive to displacement. In 
calibrating an instrument for the measurement of any of 
these three magnitudes, a vibrating test stand of some sort 
is best used. Both the amplitude and the frequency of vi- 
bration should be adjustable; in this way a wide range 
of velocities and accelerations may be accommodated, and 
the effect of frequency on the instrument likewise deter 
mined. 

These vibrating test stands are usually operated by me 
chanical, by piezoelectric or by magnetic driving units. 

Mechanically-driven vibrating test tables may operate on 
either of two principles: they may be the direct-drive type 
or the reaction type. The direct-drive type employs a cam, 
an eccentric, or a Scotch yoke to convert the rotary motion 


Eccentric Uneacanceo 
( Cownecring Roo Ci 
~~ 7 aaa 
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Fiexure 
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Fic. 8 Reaction Daivé 


of a motor to an approximate simple harmonic 
The reaction type employs a rotating unbalance mass 
running in bearings attached to a spring-suspended tae; 
the unbalance forces produced by this rotating mass caus 
the entire assembly to vibrate. The frequency of vid! 
tion of both types is controlled by the speed of the ving 
motor. Both types, the direct-drive and the reaction, 4% 
diagrammatically illustrated in Fig. 8. 

The direct-drive actuating mechanism has the ad: 2ntagé 
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Glass ERASER 


Handy for 


INSTRUMENT CARE 


@ Cleans, polishes contacts. 

@ Cleans commutators. 

@ Cleans surfaces for soldering. 

@ Varies the resistance of graphite-coated resistance 
strips. 

@ Removes enamel insulation from wires. 


Excellent for quick, safe cleaning of any hard sur- 
face. Widely used for ink and typewriter. At your 
stationer’s or order direct. Inexpensive. Indispensa- 
ble. Try it today. 


Satisfaction guaranteed or money refunded 


THE ERASER CO., INC. 


265 W. Water St., Syracuse 2, N. Y. 


































Cylindrical, Tapered or Square Shaped 


F. S. Precision-Bore Glass Tubes are made to exact 
inside dimensions for application where interchange- 
ability and precise bore are required. 

Inside diameter: 0.216mm (0.0085”) to 100mm 
(4") kept accurate within .01 to .001mm (+.0004” 
to .00004”). For: Manometers, Barometers, Viscosim- 
eters, Flowmeters, Gauges, Pumps and many other 
Scientific, technical and industrial purposes. 


Ask for Bulletin PB-298 
Made of Pyrex or Kimble NC. glass 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N. Y. 





~Tlow Cannon ELEctRIC 


CONNECTORS for 
Railway Signal Relays! 








Railway Signal 
Relays can now be 
changed out for test- 
ing, inspection and 
repair in a fraction 
of the time it used 
to take. All circuits 
are plugged in or 
out in a single oper- 
ation with no mis- 
placed connections. 











The new Cannon railway signal relay plug is a special 
design to meet a special need. There are no soldered 
terminals, for instance, so that installation can be made 
in the field. The plug fits the limited space available in 
the average relay case. It is adaptable to various point 
combinations. 


And there are other special Railway plugs in the 
Cannon line—a circuit switching plug, a terminal strip 
plug, a portable telephone plug. But there are literally 
thousands of standard Cannon Plugs available for as 
many different circuits and circuit combinations. 


Cannon will make plugs to fit your particular needs 
whatever they may be. Or you may find in the Cannon 
Catalog just the type and size of connector you require. 
Take advantage of this complete service. 


Write Dept. A-141, Cannon Electric Development Co., 
3209 Humboldt St., Los Angeles 31, Calif., for a Con- 
densed Catalog, or talk it over with a Cannon engi- 
neering representative, located in your city or near by. 


CANNON ELECTRIC 


Cannon Electric Development Co., los Angeles 31, Calif. 


ELECTRIC Canadian Factory and Engineering Office: 


Cannon Electric Company, Ltd., Toronto; Canada 


~ 
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RELAYS 


FOR POSTWAR JOBS 


That Ward Leonard pve have so effec- 
tively served the needs of our Army, Navy 
and Air Corps, is a tribute to the design 
and quality of Ward Leonard routine pro- 
duction. 

Designers of postwar products may rest 
assured that when they select relays from 
the Ward Leonard line, they have chosen 
relays of proven merit. 


Send for bulletins describing light, 

intermediate and heavy-duty re- : 

lays in various contact combina- 

lions. vs 
BUY MORE Wx WAR BONDS 


Electric control = devices since 1892 





Offices in all principal Cities 












WARD LEONARD | ELECTRIC COMPANY 


38 SOUTH ST., MOUNT VERNON, N. Y. 


H-B MIDGETS 


1 LIGHT WEIGHT 
2 LABORATORY ACCURACY 


3 ARMORED RUGGEDNESS 


For the past 10 years H-B Midget Thermom- 
eters have been installed by the thousands. Easy to read 
because of lens-front yellow back tube and scale engraved 
on glass. Any range from minus 30 to plus 700° F. Made 
in both straight and angle types, weighing but 5 and 7 ozs. 
respectively. Straight type, 9 in. overall. For details, write 
for folder. H-B Instrument Company, 2525 No. Broad 
Stréet, Philadelphia 32, Pa. 


poveLe 
THERMOMETERS - THERMOSTATS - RELAYS 
THERMO-REGULATORS - HYDROMETERS im. 
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that the amplitude of vibration is easily 
controlled by adjusting the throw of the ecce: wi 
and the motor speed accurately known, th: 
produced may be computed quite accurately. 
type, though simpler in construction, is les 



































SV to af 
just, and the amplitude is not accurately k- wy a 

specifically measured. With the direct-drive struction 

it is possible also to produce accurate simple h: monje = [ 
tion. To do this, it is necessary to employ t eccentries | 
with connecting rods, with their outputs so cor ected that | 
the second harmonics of the sinusoidal motigns — )pogp and 








Fig. 9. Vibrating Table for Linear Motion. (Courtesy Cons ited 
Engineering Corp.) 


counteract each other, leaving only a true sinusoidal mo 
tion of the table itself. A vibrating table employing t! 
form of construction is illustrated in Fig. 9. 
Magnetic-drive vibration test stands usually also employ 
the principle of mechanical resonance in order to provite 
greater amplitude. One form, especially applicable tv load 
of small mass, somewhat resembles a tuning fork, with tw 


‘-—- 


ween (Drivin ae 


J 

















InstTRUMENTA 








Base 


i ia 








equal loads mounted on each of the two prongs. The fre 
quency of vibration may be changed by adding or remov 
ing small auxiliary weights; the amplitude by controllin 
the amount of electrical energy admitted to the exciting 
coil. See Fig. 10. Higher frequencies, with smaller amp: 











tudes, may be produced by a vibrating system composel 
Drivine laste vane il 
Lehef f 
“f w bbre 
eae 
Frastic a 
Fic. | ] 


of a straight rod carrying the loads at its two ‘ 
set into longitudinal vibration. This form of con 
is diagrammed in Fig. 11. With both modes of cor 
the use of the resonant mechanically-balanced sy 
a considerable advantage over unbalanced system 
there is little or no vibrational energy transmiite: 
objects through the mounting devices. 
Piezoelectric driving units have been effective! 
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FOR MEASURING 
MILLIONS OF MEGOHMS 


LR14 ELECTRONIC MEGA MEGA OHMMETER 


FOR MEASURING 
LOW RESISTANCES 


LM21 LINEAR OHMMETER 


FOR MEASURING 
THOUSANDS OF VOLTS 


CA211 CAPACITANCE CORRECTED 
ATTENUATOR AND CALIBRATOR 


Write, Wire or Phone 
for Bulletin 42-C-45 


ROWE RADIO 


RESEARCH LABORATORY CO. 
2422 WORTH PULASKI ROAD * TELEPHONE CAPITOL 316] * CHICAGO 39, ILLINOIS, U.S.A. 
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SCHERR 
MAGNE-BLOX 


. The fre 
' Or remov- 
controlling 
he excitin 
ller ampli- 
1 con nosed 


An essential adjunct to the magnetic check in sur- 
face grinding, for holding work that is round, 
formed, or is otherwise impossible to hold without 


Set of 2 parallels | special fixtures or clamps. 
ond 2 V-blocks, . : 
with case, $14.50 Magne-Blox are available in V-blocks, large and 


Set of 2 large small parallels, angle irons —all forms that lend 
Parallels . $29.50 themselves to many jobs—forms that every surface 
Set of 2 V-blocks grinder operator has wished for many times. Sold 
“i $26.50 individually, in pairs, or in cased sets, at prices 
arate angle iron which can save their cost in the first job or two. Write 
Too! iii pias for full details or order direct. We also make spe- 
iron (smaller) cial Magne-Blox to your specifications. Ask us to 


| 199-A LAFAYETTE STREET 
es nc. NEW YORK -12,: Bes 








WEIGHING 
MEASURING 
COUNTING 


Take advantage of the experience of Streeter-Amet 
engineers . . . who, since 1888, have specialized om in- 
dustrial weighing, measuring, and counting machines. 
They have built up a vast fund of detailed “know how’ 
and “know why” gained through designing, manufactur- 
ing and servicing instruments for a variety of purposes 
They will study your problem and make recommendations 
without cost or obligation. Here are a few of the Streeter- 
Amet Instruments. 


AUTOMATIC WEIGHER 


Type NT Automatic Weigher auto- 
matically prints the weight of cars 
in motion. Eliminates human errors 
in weighing. May be attached to 
any railway track scale. No capital 
investment. 


TRAFICOUNTER 


A “‘lightning fast'’ Automatic 
Counter of motor traffic. It consists 
essentially of a pneumatic detector 
connected with an electri-counter 
which automatically records ve- 
hicles running over the detector. 
Widely used by city, county and 
state highway departments. 


TENSILE TESTER 


A simple, fast, accurate tensile 
strength tester for veneers, thin ply 
woods and spot welded metal. No 
special preparation of specimen ox 
training of operator required. 


STREETER-AMET COMPANY 
4097 North Ravenswood Avenue ¢ Chicago 13, Illinois 
Automatic weighers, recorders, scales, counters and services. Founded 1888 
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box cars—parts, cans, cases, bottles. 


Current draw only 4 Watts — 600 
counts per minute—continuous duty 
coils — all working parts enclosed. 


May be located at any distance from 
actual source of count. Actuated by 
any suitable switch, relay, or photo- 
electric unit. 


Built for heavy duty industrial 
Quick deliveries on high 
priority orders. 


service. 





Counting Problems Solved! 


Princo Mechanical and Electric Counters 
are made in types and sizes to meet widely 
varying requirements. Our extensive expe- 
rience is available to users in applying 
Counters. For suggestions just tell us what 
you want fo do. 


P COMPAR L od 


"maT 





Complete Catalog mailed promptly 
on request. 


P roduelion . Company 


702 W. JACKSON BLVD. CHICAGO, ILL. 
Manufacturers of Counting, Timing and Recording Devices 

















“JO-BLOCKS” GUARD THOUSANDS 
OF FAMOUS PRODUCT-REPUTATIONS 


A list of manufacturers using genuine Ford Johansson Gage 
Blocks would include a high percentage of industrial leaders. . . 
and many who will join the ranks of leadership tomorrow. 


For the use of measurement standards of Jo-Block accuracy (4 
or 8 millionths of an inch, plus or minus) is a pretty sure indication 
of determined intent to build a reputation for product-excellence. 


Order a master set of Jo-Blocks and Accessories for your plant. 
We predict you will be very glad you made the moderate 
investment. Write 
for new catalog 

No. 17. Address— 

FORD MOTOR O 
COMPANY, Jo- 


sOn 





hansson Division, 
Dept. 59, Dear- GAGE 
born, Michigan. BLOCKS 
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to the production of small-amplitude vibra 
frequencies. The crystal element used is th 
in Fig. 116, Part I, and called an “expander” . 
narily, a number of similar crystals are placed 
in parallel, to provide greater capacity. This 
struction makes possible vibrations at frequ 
as twenty thousand per second; even highe« 
may be produced, but mechanical resonanc: thin ¢h 
crystal mountings often give rise to trouble a ( hich, 7 
frequencies. , 
Precautions must be taken against resona1 
of parts of the calibrating stand, no matt: 
the systems described is used; excepting, of 
the instance of the deliberate use of mechanica 
of the entire elastic system as a whole. These Na 
often appear in eccentric-driven shake tables, xi} 
some portion of the apparatus is set into resona 
inadvertently. Such spurious vibrations obviou 
duce error. Their elimination ordinarily requir 
struction, the use of light materials for moving 


ns of Nigh 
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the installation of mechanical damping if nec E 
§6. OTHER CALIBRATING DEVICEs. $ 

Precision instruments are available for measui tey t 
perature and time, and methods have been standardized ¢ . 


accurate determination of electrical magnitudes. This trea; 
ment has been intended to deal with the common eng 
neering magnitudes; those listed above will cover the maj 
part of the engineering needs. Other related magnitudes- 
flow, volume, specific gravity, and the like—are measured 
ordinarily by indirect methods. Flow, for example, 
often measured with an orifice or a Venturi tube; in this 
case the problem becomes one of calibrating sensitive pre. 
sure-indicating instruments. 

Detailed and useful descriptions of these other instr. 
ments and methods are available in other 
reference. 










works of 


To be continued 


FOR BIG JOBS 


or little ones 


there is no more reliable in- ! 
strument than the Dillon Dyna- 
mometer. Accurately weighs 

bulky objects or small assem- d 
blies. Ideal for shop or lab, in i 





tensile testing work or static 
load testing. 9 different capac- 
ities from 0-500 Ibs. up te 0- 
20,000 Ibs., all measure Only 
8." x 6%" x 3”; weigh just 8 
ibs. 4 oz. Thousands in use. 
Write today for techniéelly ( 


P ¥ 
illustrated catalog. A 
= 












W.C.DILLON & CO., INC. 


5415 W. HARRISON ST, CHICAGO 44, | 5 
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Mr. Tops 
the Paragon 
Symbol of 

Top Quality. 






> Nigh 
11 New 








EVERY DAY we are shipping these precision pres- 
sure gauges to be used in place of dead weight ~ | 
















uring tepM testers. They are accurate, dependable and easy 

lardized fo to read, Delivery—2 to 6 weeks. | “Keep the cost down” 

This treat. ... is a demand which manufac- 

nmon engi RANGE FROM 0-25 Ibs. to 0-10,000 Ibs. turers will soon again have to meet. During the war, industry has 
r the major re 126.50 learned much about cutting cost through control of timed opera- 


ignitudes— 


> Measured 














oe. | 144.00 tions. Paragon automatic electric time .control instruments not 
16”. Dial. 176.00 only help to lower costs, but also increase output... multiply man- 


xample, power efficiency...and save precious hours...on countless jobs. 
be; in 
sitive pres. ‘ 

. ” 
ier inst What “s gous time control need 7 
works of 


IN COLLABORATION WITH THE A. H. EMERY COMPA PARAGON DESIGNS AND BUILDS UNITS FOR 
PRACTICALLY EVERY TIME CONTROL NEED 


- continued 





SERIES 300—General purpose, Telechron 
motor operated time switch, self-lubricating, 
F for controlling signs, stokers, blowers, pumps, 
and other purposes. Accurate, rugged. 









COSTLY HUMAN ERRORS 
ELIMINATED WHEN YOU 
MEASURE VAL YABL F STORED 












SERIES 800 — Instantaneous reset, synchro- 
novus motor operated, time-delay relay for 
motor and tube protection. Used to stagger the 
closure of multiple circuit systems so that full load 
will not be applied at start. Has wide application. 




















SERIES 700— 7-Day synchronous motor 
‘operated switch for heating and ventilating 
systems, lighting and pumping in churches, J 
schools, stores, factories, mines, etc. Can be a 
preset weekly for a weekly schedule. Daily on 
and off operations may be independently set. 












SERIES 2500—Manvolly preset interval 
timer, can be preset to perform a great variety E 
of operations: to allow a given operation to eg 
limit; and to close or open a circuit at the end 
of the preset time. Synchronous motor operated. 

(Sette chit abe tas = oo 
‘PARAGON ELECTRIC COMPANY 


726 
Old Colony 


eg tHe LIQUIDOMETER cone cnicaco s 


ILLINOIS 
36- — /\V] eee) (CT PR AR) 































WORTH MEASURING” 
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ELECTRICAL 
N TESTING, 
INDICATING, 

RECORDING, 
CONTROLLING, 
INTEGRATING 
INSTRUMENTS 
YOU ARE 
LOOKING FoR. .” | 














Vibrotest, 
for tasulation 
resistance test- 
ing. Crankless. 
Many models. 


Associated Research, Inc. 
Has the Answer 


We show here only a few of the many 
instruments we manufacture for gen- 
eral and particular services. Simple, re- 
iable and sturdy. We design and build 
for every requirement. 









HYPOT—High voltage HAND 
insulation Breakdown TACHOMETER 
Tester, Rubber Tired Measures r.p.m. and 
Wheels. feet per minute. 
VOLTAMMETER 


8 ampere ranges 
3 voltage ranges 


VIBROGROUND 
Measures ground 
resistance. 


Modet 302 Keeler- 
Polygraph (Lie De- 
tector) shown to 
right. Complete in 
one instrument. 


St senna none 


DO YOU NEED RESEARCH 
OR DEVELOPMENT WORK? 


Associated Research's specialists are al- 
ways available. Complete mechanical 
and electrical facilities are at hand for 
design, development and manufacture 
for industry, institutions, laboratories 
and individuals. 

Bring your electrical instrument problems to us. 


SSOCIATED ~—@ 


RESEARCH. 


cotszaoctate 


233 South Green St. Chicago 7, Ill. 


Engineering service representatives in all principal cities 
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INSTRUMENTS 


ON THE 
Multiple-height Gage 


SCHENECTADY, N. Y.—A multiple 
height gage, designed by Charles 
tohlfs of General Electric’s Pittsfield 
Works inspection department, has 
simplified scribing of gear housings and 
their inspection after machining, and 
considerably reduced layout time. Dial 





indicators can be clamped to the mul- 
tiple scribers and set to required di- 
mensions to inspect quantities of iden- 
tical parts. 

Relatively simple to make, the gage 
consists of a center column-rod thread- 
ed into the base and secured by a lock 
nut. The spacers and scribers, hardened 
and ground, are drilled to slide-fit the 
column rod. The spacers are ground to 
dimensions that will place the scribers 
correctly for the layout of the required 
lines for machining. After these are 
placed on the rod and correctly spaced, 
the assembly is secured by a cap nut. 
To compensate for the variations in 
unmachined castings, the complete as- 
sembly of spacers and scribers can be 


MARCH 


adjusted higher or lowe: 
turbing any of the dimen: 
the scribers, by loosening 
and screwing the center c 
or out of the base, as the 

By using a set of spa 
drawing, the scribers are ¢ 
and secured, and any quant 
cal parts can be rapidly la 
new gage eliminates the use 
ventional gage, which had t 
each line and the reading « 
fore scribing. 


Tiny Strain Gages 
Design of Large Struct 


WASHINGTON, D. C.—H 
tary and industrial engineers | 
solving ordnance, aviation and 
ery problems with a testing 
larger than a paper clip attract 
of Washington’s leading rese: 
testing authorities to a thre¢ 
ference. Purpose of the confer: 
to enable industrial engineers 
change information on the 


which the gage has been put in measur 


ing stresses and strains in m 





















sti iis 


ui 


terials 


and machinery of all kinds and t 


ply this knowledge to postwa 
trial research. 

Sponsor was Baldwin 
Works Southwark Division whic! 
the gage, known as the “SR-4” 
Gage. Attending were experts 


Locom 


fields of aeronautics, railroading, ship- 


building, ordnance, civil 


engineering 
and numerous sectors of manuf: 


ing. The scientists heard F. G. Tatnall 


and C. H. Gibbons, of Baldwin’s 


ing machine department, relate | 


gage has provided vital informatio 


improved design of guns, air} 


ships and other fighting equipment 


ing the war. Actual operation 


gage was demonstrated at the mee 


held at the Statler Hotel. 





Photographic Computer for Army Signal 


Corps Motion Picture Camera 


NEW YORK—Shown here approxi- 
mately half size is a photographic com- 
puter for motion picture cameras, pro- 
duced by the Hopp Press, Inc., for the 
United States Signal Corps Photo- 
graphic Center, Long Island City. 
Material used is Vinylite plastic sheet- 
ing, a product of the Bakelite Corp. 
This material is particularly adaptable 
for a computer of this type. It can be 
exposed to heat and cold, moisture, 
grease, etc. It is permanent; will with- 
stand rough handling. The life of the 
product is almost indefinite. 

The computer is laminated with a 
transparent Vinylite sheet, bonding a 





protective surface over the 
matter, so that the print is gua 
against washing off, erasure, « 
surface is dull or matte finish, 
ting pencil or ink notations an: 
lations to be made in the blank 
provided. This may be erased or 
off without affecting the pri: 
feature is particularly adva1 
since calculations can be mai 
tions jotted down, without th: 
extra pads or paper. These fig 
be arased and the blank lines u 
and over again. 

In order to reduce the size « 
ished computer, additional t: 
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EVERYTHING IS IN READINESS here at 
SOMCO for full peacetime production. 
SOMCO can help you now with your 
own postwar plans. 


New and improved SOMCO optical 
methods, new ideas, new products, 
born of war experience, are now at 
your disposal. 


And, you may be sure that SOMCO 
peacetime products will embody the 
same quality, craftsmanship, precision 
and experience that won for us five 
Army-Navy citations. This means 
even finer precision optics than you 
enjoyed before. 

Our engineering and research staffs 


are ready to serve you now. Write 
today. 





OUR WARTIME STANDARD 


BECOMES OUR PEACETIME OBJECTIVE 








{ 
Spherical Roof Right Angle Spotting Scope Spotting Scope 
Lenses Prisms Prisms Draw Tube Type Prismatic Type 


GU! 


yal 

One SURRENDER OF JAPAN clears our last barrier! 
From now on it is full steam ahead to peacetime pro- 
duction—full production. 








All of us have a tremendous responsibility in shaping 
America’s future. It is largely up to American industry 
to work for full production which means full employ- 
ment, and that spells prosperity. 


The war proved that American industry had the ca- 
pacity, the ingenuity, skill and the will to produce for 
Victory against time and great obstacles. 


If we can successfully produce for War—we can suc- 
cessfully produce for Peace. Let’s put forth that very 
same energy, skill and will to make America a strong, 
happy and prosperous nation. So... Let’s GO! 


SOMCO 


SIMPSON OPTICAL MANUFACTURING COMPANY 


3200 WEST CARROLL AVENUE + GHICAGO 24, ILLINOIS 


We have facilities for producing low reflection coatings, aluminizing and silvering 
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Clare Type ‘‘K’”’ Relay, originally de- 
signed for aircraft use, has special 
advantages for applications requiring 
extremely small size, light weight and 
unusual resistance to vibration. Arma- 
ture is held by a special reed type 
armature bearingmadeof heat-treated 
beryllium copper which is practically 
fatigueless—no anti-vibration springs 
necessary. Short contact springs are 
vibration-resistant. Overall dimen- 
sions are 114"x1%4"x1-13/16"; weight, 
approximately 124 ounces. Like all 
Clare Relays, Type ‘‘K” can be ‘‘cus- 
tom-built” to meet unusual require- 
ments. These five features are good 
reasons for specifying Clare Type “K”’ 
Relays in your instrument applica- 
tions: 


i ilver 
. Nickel s! : 
porn to which con 


: or ° 
t silver 
tacts © are ovet- 


re assem- 
* double 
stee 


hard, long 
ak 


4. Strong, ; 
wearing b — 
bushing insulators “ 
sist vibration _ 
heavy contact PF 


sures. 


insures 
per ins e per- 
and accurat vi- 


formance Um 
bration. 


in any of the 
5. Contact s 
three forms $ 
Let Clare engineers “‘custom-build” a relay 
to your requirements. Write for catalog 
and data book. C. P. Clare and Co., 4719 
Sunnyside Ave., Chicago 30, 
Illinois. Sales engineers in 
all principal cities. Cable 
address: CLARELAY. 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays 
for Electrical, Electronic and Industrial Use 


hown, or any combing! 
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prings can be supplied tion of them. 


listed on the reverse side, and both 


| pieces spiral bound in order to afford 


greater ease in the handling of the in- 
strument. Thumb hole is placed on side, 


| so as to enable user to turn revolving 


disks easily with the left hand while 
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making necessary notations 
other hand. 

Every operation, from type 
to finished product, was handled j 





Twenty-one Points Checked Simultaneously by 
Special Camshaft Gage 


DAYTON, Ohio—A recently-released 
photograph shows an interesting exam- 
ple of how a multiple electric precision 
gaging instrument has been built. for 
accurate and rapid checking of twenty- 
one outside diameters of a master cam- 
shaft. Each of the dimensions is indi- 
cated on the diagram panel by means 
of light signals, and all are checked 
simultaneously in one quick operation. 
In this application, thirteen dimensions 
have tolerances of 0.0005”, six have 
0.010”, and two have 0.001”. In the pho- 
tograph, the operator is shown placing 
one-half of a master gage in proper 
position for setting up; the other half 
may be seen in the right foreground. 

Each of the 21 “Electrichek” gage 
heads actuates a set of. two individual 
signal lamps mounted behind a common 
port in the light case. Lights remain off 
when the dimension is within tolerance 
limits. When a light bulb shows red, it 


indicates that the dimension is under 
the minimum tolerance limit, while a 
green light signifies the dimension js 
larger than the maximum. The operator 
needs to watch only one master light 
which remains off when all the dimen- 
sions of the part being checked are 
within tolerance limits. If any one or 
more dimensions are either undersize 
or oversize, the master light comes on, 
and the operator refers to the diagram 
panel to see which signal light shows 
red or green to indicate the error. 
“Multichek” instruments, developed 
by the engineers of The Sheffield Corp, 
are “tailor-made” to meet individual re- 
quirements and are recommended where 
inspection is required of a large num- 
ber of pieces. The number of dimensions 
may vary from two to more than twenty, 
depending, of course, upon the item to 
be checked. Once the instrument has 
been properly set up, the actua k 
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DC VARNISHES and RESINS have made 
possible Silicone Insulation, a new class 
of electrical insulation which excludes 
moisture from equipment operating in 
wet or hot locations despite normal oper- 
ating temperatures of 175° C. 


DC COMPOUNDS are heat stable mate- 
rials easily applied to form a waterproof 
dielectric seal for disconnect junctions in 
ignition systems, radio and radar equip- 
ment. Non-melting, low freezing proper- 
ties keep compound where it belongs. 


DC FLUIDS, colorless, odorless, inert 
liquids, form a durable water repellent 
film over glass and ceramic surfaces to 
enable insulator bodies to retain their 
originally high surface resistivity even 
after immersion in salt water. 





SILICONES 
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WIRE SO FINE: 
IT MUST BE 


megnpe 


—— SP 
. /Z 


WOLLASTON PROCESS 
Wire as small as 


| __1. (OF AN INCH 
100,000 ) IN DIAMETER 
. - « available in Platinum 
and some other Metals 


.00001” is less than 1/30 the 
diameter of the smallest wire 
die commercially available. 
Yet our Wollaston Process 
wire (drawn in a silver jacket) 
closely meets your specifica- 
tions for diameter, resistance 


and other characteristics. 

2 
This organization specializes 
in wire and ribbon of smaller 
than commercial sizes and 
closer than commercial toler- 
ances. Write for List of Products. 


SIGMUND COHN & CO. 





44 GOLD STREET ~NEW YORK 7 
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| engine plant here, 


of checking parts may be done rapidly 
and accurately by an inspector who is 
merely required to load and unload the 
parts. 





Carbide Fingers Insure 
Accurate Gaging During 
Grinding 


DETROIT, Mich.— Use of carbide 
gage fingers has insured accurate gag- 
ing during grinding at a large aircraft 
under conditions 


| which would wear steel fingers away so 


rapidly that the operator would be 


| forced to continually re-set his gage. 


The job where these fingers are used 
(shown here) consists of grinding the 
O.D. of aircraft cylinder sleeves to ex- 
tremely close tolerances. The gage fin- 
gers—made of Carboloy cemented car- 
bide where they contact the rotating 





work—are so set that when the gage 
reads “0” they automatically shut off 
the machine feed, thereby saving an 
appreciable amount of time on long pro- 
duction runs. 

Since no lubricant can be used on 
these gage fingers for obvious reasons, 
it is impractical to employ steel for this 
purpose since steel would wear away so 
rapidly that the operator would be 
forced to continually re-set his gage to 
maintain accuracy. The Carboloy fin- 
gers, however, stand up under these 
conditions and are reported to have 
made this type of gaging fixture prac- 
tical with a resultant material increase 
in production. 





Instrument Salvage 
Presents Serious 


Radium Hazard 


ERMINATION of Government con- 
tracts for instruments and other 


| war materials containing radium may 


create a widespread radium hazard, 
unless proper control measures are 


| taken. With the probability that these 


materials would be sa 
viduals who are unaw: 
gers of radium exposurs 
duction Bédard, U. S. 
Service, and Army Ser, 
Air Forces have taken 
this threat. 

Dr. Thomas Parran, 
eral of the U. S. Public H 
in a letter to the Wa 
Board, recommended that 
of salvaged war materia 
radium be prevented until! 
of handling could be pla: 
fected. In view of the p 
indications if these mate 
get onto the open market, | 
tion of the Public Health S 
offered. 

Divisions of the Army Ser, 
and Air Forces responsible { 
nation of contracts and dis; 
surplus property were urg: 
Occupational Health Divisi: 
Medical Corps, to consider, i: 
mination of all contracts, th: 
hazard involved and to inf 
contractor concerned of the da 
well as of arrangements n 
proper disposal. 

The Industrial Hygiene Div 
S. Public Health Service, is ; 
to notify all State and local i: 
hygiene units of the potentia 
this problem and of steps they 
take in attempting to cont: 
hazard. 


Of the many plants which h: 
used stocks, one plant alone has 10,000 


radium painted dials on hand 
would contain about 100 mg. 


There is enough radium in some sig 
dials to be dangerous if ingest 
inhaled by a worker while fumes 
a melt containing many radiun 


would be extremely perilous. 


Attention was brought first t 
problem by a plant medical direct 
who, having found that a nun 


radium dials had been sold t 
vage dealer as scrap brass, 


the impending danger and notifi 
Massac 


Robley Evans of the 
Institute of Technology. Dr. 
director of one of the two lab 
in this country in which rado 
minations are made, requested | 
entire excess stock be held f 
disposal and in turn notified t 
Production Board. The U. S 
Health Service first heard of th 
lem through the Massachusetts ! 
of Occupational Hygiene which 
a long time been active in th: 
of radium dial painting in 
establishments in that State. 

Proposals for disposition a! 
consideration. Unused materia! 
turned over to a competent la 
for recovery of the radium ‘ 
regard to laboratory safety pre: 
An alternative proposal is for ‘ 
ernment to buy up all parts c 
radium and dump them at se: 
the Industrial Hygiene Neu 
Vol. 5, May, 1945. 


ive un- 


radium. 
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accuRACY OF YOUR 


OPERATING EQUIPMENT 


with 


Raytheon Voltage 


LINE VOLTAGE may vary between 95 and 130 
volts. If not stabilized at the input side of your 
equipment, this variation can cause highly in- 
accurate performance. 

Get a close-up of the kind of performance 
your equipment can deliver when teamed with 
a magnetic-type Raytheon Voltage Stabilizer. 
Inquire now. 

Raytheon Voltage Stabilizers are at work in 
such varied fields as: 


RADIO © TELEVISION © COMMUNICATIONS ® RADAR ® 
MOTION PICTURES ® SOUND RECORDING ® ELECTRONIC 
DEVICES © CONSTANT SPEED MOTORS ® PRODUCTION 
MACHINERY e SIGNAL SYSTEMS e X-RAY EQUIPMENT 
TESTING AND LABORATORY EQUIPMENT 


Write today for Stabilizer Bulletin DL48-537. 
Get the story complete. 


Dee UY THE 

























THU ZES 


* Control of output voltage to within 
+”%%. 

* Stabilization at any load within rated 
capacities from 95-130 V. 

* Quick response. Stabilizes varying in- 
put voltage within 1/20 second. 


* Entirely automatic. No moving parts. 
No maintenance. No adjustments. 


* Won't overheat. Temperature rise is 
within 55° C. 






RAYTHEON ¥ 


MANUFACTURING COMPANY 
WALTHAM 54, MASS. 
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VOLTAGE-- 
BREAKDOWN 


Tester 


@A simple, positive, safe and quick 
means of testing D.C. voltage-break- 
down on materials or components. 
Used in the laboratory or out in the 
plant. Can be operated by usual | 
factory personnel. 


@ Plugs into standard A.C. outlet. Rectifier 
provides 1 to 4000 v. (Type P-1 here 
shown) or 1 to 10,000 v. (P-3 large 
cabinet type) D.C., continuously vari- 





able. 
@ Red panel light indicates ‘‘On'’’ or 
“live’’. Variac knob is rotated until 


| 
| 
meter reads desired test voltage. 
| 


@ Second panel light indicates when break- 
down occurs, and meter gives the 
breakdown voltage. 


@ Current-limiting resistors keep current to 
approximately 5 milliamperes on P-1, or 
40 milliamperes on P-3, over full range, 
as safety measure. 


A standard test equipment now available 
for prompt delivery. 


Typical of the large and growing line 
of “Industrial Instruments” — instru- | 
mentation for everyday work about 
laboratory or production line—prac- 
tical, dependable, moderate in cost. 


® Write for Literature 


Industrial 
PLANT and OFFICES: 


17 POLLOCK AVENUE 


JERSEY CITY 5, 


STEN 





The Month’s 
INSTRUME 


In this department we report each month new devices for measur« 
spection, testing, metering and automatic control—in the form of cor 
nical descriptions. When writing to manufacturers directly, please men 
department. Or write to Information Section, Instruments Publishing ( 






















Infra-red Gas Analyzer 
New infra-red gas analyzer is a continu- 
ous-flow instrument of particular interest 
to petroleum and chemical industries. It 
operates on the principle than any change 





in energy representing an absorption band 
in the gas is detected by the bolometer, then 
amplified and recorded. Two balanced infra- 
red beams from a single source are focussed 
by front-surface mirrors on two bolometer 
arms which are elements of a Wheatstone 
bridge. The sample cell is placed in the 
path of both beams, and a filter cell, con- 
taining the gas to be detected, covers one 
of the beams, making analyzer sensitive 
only to this gas. Ultimate sensitivity of 
control type analyzer is better than one 
part carbon dioxide in 10,000 parts of air. 
There are four models, which may be 
adapted to individual problems. The ampli- 
fier includes a _ voltage-regulating trans- 
former for operating several makes of in- 
dustrial recorders. - Baird Associates, 38 
University Road, Cambridge 88, Mass. 





Electric-type Potentiometer 
Controllers 


New series of electric-type potentiometer 
controllers comprise five basic control unit 
types. Three are electric types, to be known 
as the “Microact” controllers; the other two 







‘ fi % 
& ae 


are Electric Proportioning and Current In- 
put types. Units are mounted on the internal 
panel of “Bristol Pyromaster Potentiometer 
Recorder” and any type may be readily con- 
verted to any other type by following simple 
wiring and mounting instructions. The three 
“Microact” units are provided with one, two, 
and three precision-type toggle switches re- 
spectively and six different terminal-board 
connection arrangements, to meet a wide 
assortment of control circuit requirements. 





Proportioning controllers may wit 
any type of electric proportion «aie 
may be had with resetting c — 
quired. Proportional Current Ir 
ler is primarily designed to 

temperature control of electri 

ovens.—The Bristol Company, VW 

Conn. 





99 ° . 

“No-tool” Capacitor Mounting 
New Mallory “Type TH” or FP: Ser. 

ies 500” capacitor mounting cli 

tools for assembly. Among other 

are small space required and 





attaching capacitor. Clip is availabl: 
sizes from %” to 1%”.—Made by 
Div. Detroit Harvester Co.; origir i and 
distributed by P. R. Mallory & Co., ! ]n- 
dianapolis, Indiana. 





1 ° 
Servo-operated Variable-voltage 
Transformer 

New “Remote Positioner” consist 
motor-operated ‘‘Powerstat” variable 
age transformer and _ remote - positioning 
elements which are bridge connect 











output of this bridge is connected t 
ratron relay assembly which ener: 
“Powerstat” driving motor until b 
reached. Equipment was develops 
the need for accurately controlling t 
power to a number of present levé 
electric heating apparatus. In this 
tion it was desired to use a r-f. & 
to alternately heat a number of : 
forms each requiring a different pow 
A control circuit is alternately 

to one of four controls in the circu 
causes the output voltage of a m per fo: 
ated “Powerstat” variable transf 
increase from zero to a voltage 






















dial. Connection to another 
etting of control in circuit 
ponding change to take place 
stat” output voltage. Circuit 
that this change of voltage 
i either by reducing to zero 
-reasing to the new value or 
change to the new value 
ing to zero. Any “Powerstat” 
ge transformer from % to 
operate with new Remote 
superior Electric Co., Bristol, 


High-, acuum 

: Recorder 
“i (Ins its, July 
VW , es 510- 
Mounting CORRECTION— 
rest Ser-Mithe w1 illustra- 

I 

or ai tion | been sent 
" t fi Ir uments. 
ewith is the cor- 











able in sve Lmproved Electrical Instruments 


by Prestole New improvements, affecting maker’s en- 
isinated andffire line of indicating electrical instruments, 
Vo., Inc., In-fhonsist mostly in greatly increased shock- 


sistance. Only a brief summary can be 
-Voltage 


msists of a 
riable - volt- 
- positioning 
nected. Th: 








Fig. 1 


iven 1) “Types TD, TA, RD and RA” 
mmeters and voltmeters—see Fig. 1—have 
een improved as follows: Movements are 
Ww mounted on a base of BM1132 High- 
‘mpact Bakelite. (They were formerly 
nounte i on ordinary synthetic material.) 
‘iso, method of locking the current-carry- 
ng mounting studs into this Bakelite base 
t 1 improved: formerly bolted through 
i conventional manner, stud is now of such 





els in d fape that it cannot turn, is practically 
s lica- : na nto Bakelite base and all possibility 
renerator * 'Wisting motion that might disconnect the 
n pre- nstr nt electrically has been eliminated. 
3 ‘ Les Portable “Types DD, DA, OD, OA, PD, 
C ted Me) VA and VD Special” ammeters and 
e hich J, °'“™Mcters—see Fig. 2—have been improved 
| per:  SUbstitution of synthetic rubber mounts 

tom movements in place of the rigid 


metal mounts that were formerly used. One 















DO YOU 
HAVE 

SUDDEN 

SHOCKS ? 

























F you have pressure gauges which are subject to sudden shocks 
on releases of pressure, then Certified are the gauges for you. On 
hydraulic presses, the sudden release of pressure just about ruins the 


ordinary gauge W ith geared teeth. 


But with Certified Gauges, a sudden release of pressure merely 
releases the cam from the Helicoid movement roller and that's that 
No harm can come to the gauge. The force of the pointer against the 
stop pin is only that exerted by the hair spring. You get the same 
protection if your pressure gauges are subjected to vacuum as on 
turbine and condenser service. This is possible only with the 
Helicoid movement. And the Helicoid movement is used only in 


Certified (sauges. 


All Certified (Gauges are guaranteed accurate to within 12 of 1% 


of the scale range. They remain accurate longer. 








CORP. 













September 1945—Instruments—Page 645 








PORTABLE POWER PROBLEMS 


THIS MONTH—ILG MOTOR TEMPERATURE TEST 





BURGESS INDUSTRIAL BATTERIES power ohmmeters to determine tempera- 


ture rise in fan motors manufactured by Ilg Electric Ventilating Company. 


Thousands of industries using test and control equipment rely on Burgess 


Batteries for dependable service. Your local Burgess distributor can fill 


your needs from the line designed to meet industrial battery requirements. 


For full information on the complete line of dry batteries write for the 


mame and address of your nearest Burgess distributor now. 


2 OUT OF 3 SELECTED BURGESS BATTERIES 
as their first choice in a recent nation-wide 
survey of manufacturer electronic engineers. 
If you require a special battery for a new 
application, Burgess engineers can solve 
your problem with the right battery type. 
Burgess Battery Company, Freeport, IIl. Zi 


BURCEss 
®ATTEny 
COmPany 
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BURGESS 
BATTERIES 


LOOSE TALK IS STILL DANGEROUS! 













Recognized as the MOST COMPLETE LINE of dry batteries 











Fig. 2 






can readily understand imp: 

improvement in aé_ sensiti 

mounted in a portable carryi: 
Norton Electrical Instrument 
Manchester, Conn. 


























Pressure Transmitt. 
New “Model PV” Pressure 17 
available in ranges from + 
in.2 for use as primary element 
ing and recording dynamic and 








t 


sures of air or liquids, operate fr« 
batteries direct to the indicating or 








ing instruments. In most applications, no 
amplification is required. Sensitive t 
of these Pressure Transmitters em; s the | 
unbonded strain-sensitive filament t nique # 
developed by the manufacturer. The bridge 

is connected and permanently balanced in- 


side the instrument. Linearity, accu! 
permanence of calibration are d: 
within 2%. Zero is independent of 
temperatures, and calibration fact 
tered less than 4% by reducing thé 








temperature to —65°F. “Model P\ n be 
supplied with two pressure inlets f ffer- F 
n- int 


ential pressure measurement, or w 
gle pressure inlet and either vacu 
mospheric reference. Weight 3 07 en- | 
sions 14” X¥ 14” X 2%4”.—Stathan rae 
tories, 8222 Beverly Blvd., Los A? j 
Calif. 








Diesel Engine Pressure Indicator 
New simplified “Premax Model ; 
gine Pressure Indicator” for dir¢ ng 
of compression and firing pressu ny 
type of diesel engine at any eng 
or rate of pressure rise, is design: 
counter locks automatically when 

pressure in cylinder shows on 

unique feature makes practically i! 
a mistake in reading. Another featt 
only one figure appears in window 
er, and this figure represents act) 
mum engine pressure in Ibs./in.2. ‘ 
is based on principle of balancing 

cylinder pressure by the force of a Y- 
calibrated helical spring, and ther re 
















f spring. Tension of spring is 
»tating vulcanized handle of 
kwise, and decreased by turn- 
clockwise. Handle rotation is 
with the counter. In taking a 
le is turned clockwise until 
slightly in excess of expected 
nder pressure. Then, by rotat- 
unter-clockwise, spring pres- 
‘ed until maximum cylinder 
ffsets it. At this instant, latch 


















Water Proof, Moisture Proof 
aud Steam Proof METERS 






» t a 
nts ndicat : . 
pres i | 


ae 






























iechanism of instrument locks handle firmly 
n position, giving signal to read counter. 
uccessive pressure readings may be taken 


apidly since no venting is required between 
eadings. According to manufacturer, pre- 
ise factory calibration of instrument is per- 
manent even if it is exposed to over-pres- 
ure, shock, or exceptionally severe usage. 
na recent test it is reported that “Model 
YRF Indicator’ was kept on an engine to 
heck firing pressure approximately 500 
imes within eight hours, yet at end of test, 
libration was found to be practically un- 


hanged. “YRF Indicator’? may be used to 
ndic ate cylinder pressure up to 1700 Ibs./ | 
ht Ho scoaeena aetna’ 0 woabvee | VOLTMETERS... AMMETERS... MILLIAMMETERS... 


n the field to compensate for instrument 


haracteristics, purpose of test, or engine 

onditions — Bacharach Industrial Instru- MICROAMMETERS ee » WATTMETERS eee BOTH AC AND DC 

vent Co., 7000 Bennett St., Pittsburgh 8, 
from simplegr em" Now, you can get HICKOK precision and dependability 























































1s 0 i * . : . 
licat Resi eve ; in a new line of hermetically sealed meters. Available 
i nt esistance Limit Bridge | in 214”, 314” and 4)4”round styles. Dimensions of 
employs they New “Model LB-3” resistance limit bridge | viii 4 ow Sn gti 
nt technique orig to +0.1% is a modified Wheatstone | American War Standards Assn. Drawings C39.2-1 and 
. The bridgegridge with high and low limit dials cover- | 299 9.9 " f ° . . . . : 
balanced ining a. tale @f 451% in 19% steps, | . €39.2-2. The 414” size is built especially for use in radio 
uccuracy andgBnd ai sensitive built-in galvanometer | service equipment where several ale: are re 4 J 
| scale arcs are required. 
de lable™o provide for the high and low indication, | ‘ que * 7 
of it Fespectively. In normal operating position, All instruments are hermetically sealed and both 
act s al-@ero on galvanometer scale acts as a refer- | , : ¢ ‘ase fi i- 
the ambientffence point. Relays incorporated in instru- vacuum and pressure tested under water. Case fabri 
fp an be i cated of pressed steel and made corrosion resistant to 
with a sin meet specifications. Terminals are a special glass 
ee soldered-in type. 
van All meters are fully shielded, permitting use on 
An ; | ° ° ° ° 
| either magnetic or non-magnetic panels. Operation 
8 g P I 
is accurate and dependable even up to 85° centigrade. 
Indicator Internal pivot construction in D.C. types assures 
el } n longer life and greater resistance to shock and vibra- 
re - . . ° 
™ tion. Write for further information today. 
ng 
ne | 
m | THE HICKOK ELECTRICAL INSTRUMENT CO. 
rt 10519 DUPONT AVENUE - CLEVELAND 8, OHIO 
itu tha 
Ww int 
: \ PRECISION CALIBRATED . . . LASTING ACCURACY } 
a 
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Air Express gets 
New Truck in Production! 
weeks faster, 


When the Army orders new equipment — 
a truck, for instance — things move at break- 
neck speed. Blueprints, specifications and 
material specimens shuttle back and forth. 
Then come tools, jigs, dies. And it’s mostly 
done at 3-mile-a-minute speed via Air Express. 

Getting peacetime civilian products to 
market will also have the same kind of 
urgency. There’s not only competition to meet 
but payrolls and overhead, too. Air Express 
is a money-saver because it’s a time-saver. 
It is one of the most versatile of all industrial 
tools. It will pay you to investigate its use 
and economy in your business — whatever 






















business you're in. 


co 


lll | 


Specify Air Express-a Good Business Buy 











Shipments travel at a speed of three miles a minute | ,A'E.| 2 ths. |5 the. {10 1bs.| 25 tbe. 
between principal U. S. towns and cities, with cost 250 | $1.04 | $1.25 | $1.57| $2.63 


including special pick-up and delivery. Same-day deliv- 
ery between many airport towns and cities. Rapid air- 
rail service to 23,000 off-airline points in the United 


States. Direct service to scores of foreign countries. 
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GETS THERE FIRST- 





500 | $1.11 | $1.52 | $2.19} $4.38 
| 





1000 | $1.26 | $2.19 | $3.74] $8.75 





2500 | $1.68 | $4.20/ $8.40/$21.00) 


























Write Today for interesting “Map of Post- 
war Town” picturing advantages of Air 
Express to community, business and in- 
dustry. Air Express Division, Railway 
Express Agency, 230 Park Avenue, New 
York 17. Or ask for it at any Airline or 
Express office. 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 


Representing the AIRLINES of the United States 


ment provide for speedy test 
from a switch on panel 
test fixture. A receptacl: ne 
vides connections between i 
and internal relays. New br 
to check resistors betwee, ‘ 
megohms. External resist t Be: Y 
corresponding to nominal va cts, ee at 
under test, are required. Fo eager. eo 
ments, galvanometer and int: ree bil 
source will be found satisfact ad, 
urement of resistors above s : be 
ohms and particularly when r ; be 
is increased above 1 megohr <tern, an 2 
battery is recommended. For Ek ba 
measurements particularly b ; t 
a more sensitive external galy ie a 
be desirable, although most : ement 
between 1 and 10 ohms may bs ; 
made by using an external 1 tame & | 
‘Industrial Instruments, Inc pr 
Ave., Jersey City 5, N. J. 




























































Polarizing Microscopes with 
Polaroid Material 


Within a short time, undersign: pa 
expects to supply a specially sel 1 grade “8 
of Polaroid in some polarizing roscor 
models. Extensive tests, both wit! e spe 
trophotometer and by. experts ir e field 
have shown the selected material co 
pletely satisfactory. Because of t! educe 
thickness of Polaroid over the cal prisn 
previously used, important design changes 
in polarizing microscopes are possible. These 
include simplification of the subst ar 
the omission of the astigmatizing lenses, t 
gether with a shortening of the tube aboy 
the objectives. In practice, the simplificatio, 








of the instruments is expected to contribut 
to economy and working convenience 
Bausch & Lomb Optical Co., 668 St. Pay 


St., Rochester 2, N. Y. 









. Tr 
Portable Hardness Testing fx 
Hammer 33 
New “Type P Portable Hardness Testin 
Hammer” makes practical the taking of 


hardness test where the material is, 
shop, yard, on the truck, car, etc., employir 





any unskilled labor. Repeated test 
made without readjusting the ha 
material of a certain degree of h 

to be selected, it is only necessat 
whether diameter of impression cor 
to desired degree of hardness. This 
with microscope and chart supplit 
consists of a cylindrical housing 
moving piston; housing is closed o 
with an inside thread cover, an 
other end with an open bushing. 
cover and piston, a strong spring 
which presses piston against bus! Le 
sion of spring can be adjusted b 









rial 
igne 
selex 
ng 
with t 


rial t 

of the 

calcite 

esign 
OSsible. These 
substage, an 
ing lenses, to 
he tube ; 


| to contr but 
Onvenlence 
668 St. Pay 


Testing 


dness T sting 
> taking of a 
rial is, in the 
tc., employing 


mer is to be set a certain power 
ton is coupled with a striking 
projects through bore of bush- 
y an air-tight fitting ring in 
carrying a steel ball on the 
the hammer with ball against 
»e tested, and pressing on oper- 
striking piston and piston in 
»s5 inward and presses against 
between piston and cover. At a 
t, in this movement, the coupling 
on and striking bolt is released, 
ton, under pressure of spring, 
st inner end of striking bolt and 
g against the material to be 
r hammer is released, striking 
n is brought back to its former 
a spring in cylinder. Cushion of 
i air before guiding ring causes 
kward movement of the ball, and 
poiling the impression made.— 
Testing Laboratory, 8843 Liwer- 
. Detroit 4, Mich. 


cover, if | 
of stroke 
piston, 
ing guid 
cylinder 
end. Res 
material 
ating 
nousing 





Autotransformers 

new continuous-duty autotrans- 

necorporate heavy lugs on black 

terminal boards. Types “800” and 
also available in hermetically 


sealed units to Army-Navy specifications. 
They are as follows: “Type 800-A” primary 
220 volts, 60 cycles; secondary 110 volts, 
2950 watts; 5AS case, length 4%”, width 
343”, height 5”. Weight 10 Ibs. ‘“‘Type 801-A” 
—primary 220 volts, 60 cycles; secondary 
110 volts, 500 watts; 6AS case, length 5%”, 
width 438”, height 5”. Weight 16 Ibs. “Type 
802-A"—primary 220 volts, 60 cycles; sec- 
ondary 110 volts, 1000 watts; housed in No. 
§ casting poured with humidity-proof com- 
pound, length 9144”, width 714”, height 6%”. 
Weight 33 lbs. Units are available for im- 
mediate delivery from New York. — The 
Langevin Co., Inc., 87 West 65th Street, New 
York 28, N. Y. 


Multi-dial Traffic Controller 


New multi-dial traffic controller permits 
automatic changing of signal-interval lengths 
to correspond with changes in volume of 
main and cross-street intersecting traffic. 
Length of a pedestrian interval can also be 
changed to correspond with changes in pe- 





cm Si 
Sows SNS FERRELL 





The 


nettber 


registered trade-mark ‘Megger’ is not the name of any single device 


adjective nor noun; of itself, it has no generic or descriptive meaning 
; : : 

Megger’’ is simply the mark or symbol identifying a specific brand of insulation testers, 
megohmmeters, ground testers, ohmmeters and other measuring and testing device 


“‘Megger” Insulation Testers 

“Meg,” ‘‘Super-Meg"’ and Midget types 
to meet practically all requirements for 
testing insulation resistance of electrical 
equipment. Ratings up to 2000 megohms 
and 1000 volts d-c. Hand-cranked genera- 
500-volt 


, 
Bulletins 


tors always ready for use 


models are most 
1735-I and 1785-1. 


popular. 


“‘Megger”’ Ground Testers 


Undoubtedly the most simple and re- 
liable devices ever developed for measur- 
ing resistance to earth of ground rods, 
metal structures and other ground con- 
nections. Hand-cranked generators. 
Ranges as low as 0 to 3 ohms and as high 
as 0 to 30,000 ohms. Catalog 1645-I. 





““Megger’’ Ohmmeters 


Illustrated is the low resistance ‘‘Ducter™ 
type for switch, circuit breaker and con- 
tact resistances, direct indicating down 
to .000001 ohm. Operated by storage 
battery. ‘‘Ducter’” measurements identify 
incipient trouble and forestall failure 
Bulletin 1635-I 


* Three important electrical maintenance tools . . . direct indicat- 


ing . . . simple to operate... rugged and highly dependable 


generally accepted for maximum reliability and economy in 


field use. 


Let us explain why and how ‘‘Megger’’ instruments are used in 


testing and maintenance work; why there is a place for them in 


nearly every electrical equipment maintenance routine. 
y y q 


JAMES G. BIDDLE CO. - 
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1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 














uaranteed ACCURACY 


Due to design characteristics and close control of manufacturing 
processes, Burlington instruments embody the following ad- 
vantages: 

PERMANENCE OF CALIBRATION .. . All DC instruments employ Alnico 


magnets which are known to be more highly resistant to shock, heat, vibration, 
and stray fields than any other magnetic material. 


FREEDOM FROM STICKING .. . Clearances for all moving parts are such 
that the results of entrance of small particles as encountered in field service are 
reduced to a minimum, 


STABILITY OF OPERATION... All instruments are “NORMALIZED” 
after assembly to eliminate “zero shift’ and other calibration errors due to ageing. 


Exceptionally high torque to weight ratio of control springs to moving element 
insures minimum error under conditions of shock, vibration, and other rough usage. 


Alignment of jewels and magnet core piece is such that the center lines of these 
parts coincide within plus or minus .002”. The design of the brass movement frame 
and components is such that mechanical tolerances are reduced to a minimum in 
assembly. As a result, jewel and pivot wear is uniform which reduces “frictional 
torque” of the moving coil. 

All series resistors and coils are heat treated and impregnated after wrapping 
to insure stability and long life. 

All ranges AC & DC are available in 242”, 342” and 412” sizes, both square 
and round, flush mounting. 

Engineering service furnished for specialized applications. 

No obligation. Write today for further information. 


BURLINGTON INSTRUMENT CO. 


202 FOURTH STREET 


BURLINGTON, IOWA 











PANEL INSTRUMENTS ¢ VOLTAGE REG | 
ULATORS ¢ AUTOMATIC SYNCHRO- 
NIZERS @ FREQUENCY REGULATORS 
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destrian volume. New cor 
with two or three dials, cor 
one for isolated intersectio: 
for use with single- or oth: 
trollers in an interconnect« 
dial is pre-set for a differe; 
tion. When predetermined 

a time switch automatically 
dial into operation. A manua 
troller panel can be used for 
of the dials when an un¢ 
change occurs. In an intercor 
new device can be used wit 
and remote-cycle change rega 
dial is operating. Each dial | 
contact block, contacts ops 
controller elements in the sar 
in a single-dial controller. 
allows driving motor to turn 
chronously at the same speed 
ard controllers, all parts are lar 
ly spaced for ready access. B 
similar to that of other G-E cont 
the same parts and sub-assem! 
ing Division, General Electric ( 
tady 5, New York. 





Motor-generator Se: 


New ultra light weight and s; 
sealed type two-bearing moto 
set is specially constructed for 
where many d-c. voltages are req 
unit has no sub base as is requ 


dinary multiple-unit motor-gener 
Of drip-proof and shock-proof ty; 
semi-enclosed and has five con 
and pair of slip rings. It is built 
operation but can be furnished wit 
d-c. or a-c. driving motors. It pro 
voltages and several different sp« 
voltages from 12 to 2000 volts, and 
to have fine voltage regulation and t 
low ripple requirements. Special 
boards are contained in a shockpro 
ing mounted on top of unit for eas) 
bility. Sealed-type bearings requirs 
tically no attention.—Bogue Elect 
Kentucky Ave., Paterson 8, N. J. 


““Lock-in”’ Electron Tubes 


New “lock-in” electron’ tubes 
sturdy mechanical construction t 
stand vibration, shock and rough s¢ 
aircraft, automotive and industria 












o and electronic control; also 
ide electrical advantages for 
ae a-high-frequency applications. 
b of all-metal design provide 





reas ysitioning of tube in its socket. 
calid ! pins, which provide excellent 
eee ind electrical contacts with 
ok are welded directly to tube 


lizing glass “header” construc- 
uae? ng use of heavier element sup- 

oe bonding of pins to glass and 
glass envelope construction, 








saan k design also substantially re- 
Ps, a inductance and _ interelement 
% — Commercial Engineering 


nia Electric Products, Inc., Em- 













































































































































: na. . 
: ‘tani Anc ilar Accelerometer Unit ol — Shallcross — 
v : ae Numbers Ratings Type Numb Power Ratings 

a g Nev hly-sensitive angular accelerom- RB Watts ype ers Watts 

nt wit ter 1 s designed for measuring pitch, 

if ht. aw accelerations of airplanes, RBI0 0.25 173 0.25 

( ne motives, automobiles and other 176* 0.25 
vehicle Unit includes an iron core which 

yves th respect to the coils of a dif- })|! RBIl 1/3 183 0.5 

ferentia! transformer (in contrast to con- {j)) 183-A 0.5 

Set venti system of two-arms-of-a-bridge ||| 186* 0.5 

: that lires external balancing units). |} e 

to NE Minit d not require external balancing, |! RBI2 0.5 193 1.0 

op Qtr nut « ntional bridge system can be used RB13 0.5 196 1.0 

sean - nsf it desired LL aie oe, 1%* me ant 1196** 1.0 

te ou ‘ high, It weighs 1% s. Natural fre- 

qui Y Or auencies are 14, 18, and 22 c.p.s. Higher Ht RBI4 1.0 116 7 2.0 
frequencies can be obtained by simple sub- i 1.0 1110** 2.0 
stitution of a spring. Carrier frequencies up i RB20 0.75 100 1.0 
to 30,000 c.p.s. have been used. At a natura) ij} 
frequency of 14 ¢.p.s., output is 700 micro- Hi RB21 Suggest JAN 20 or JAN 22 
volts/radian sec.2 for an input of 1 volt. ii RB22 1.5 110 20 
Calibration is linear to plus or minus 30 I ; ; 
radians/sec.2. New accelerometer is used {j//! RB40 0.4 120 0.25 
with a conventional strain gage and acceler- 1 RB41 05 140 05 
ation measuring equipment, or, alternately jj)! : ; 
(1) with oscillator, a pick-up, copper oxide { RB42 0.6 160 1.0 
ectifier, and high-sensitivity galvanometer; ji: e 

nera Se (2) with oscillator, a pick-up, and rectifier RB51 0.25 181-A 0.5 

y ty! t type indicator for visual or photographic {j)| | NOTE: * Indicates Maximum JAN Dimensions. 

com purposes. Accuracy is + 0.1 radian/sec.2 ag jj: | ** Indicates Hermetically Sealed Resistor. 

uilt dec | measured by carrier amplifier and oscillo- {j || 

| wit herfg graph having a sensitivity of a 2 radians/ jj) |) 

prov sec.2/inch deflection. Response to linear Hi 

specit vibrations and accelerations of all frequen |}, |! 

and cies is negligible. There is no zero drift ove Hil JAN RO 3 and 

and t a temperature range of 100°F. to —30°F.— i 

ial t Trimount Instrument Company, 37 W. Van }i} 

kpré Buren St., Chicago 5, Illinois. 4 Hi ALLC RO S S 

2asy 

qui 

aire pra Shop Microscopes Akra-Ohm 

J. New Polan Shop Microscopes, designed to 







bring precise optical measurement to the 
machine industry, are constructed to with- 


stand the abuse which cannot be avoided in 














Accurate Fixed Wire Wound 
RESISTOR TYPES 



























































Write today for Shallcross Resistor Engineering 
Bulletin R giving full details on Akra-Ohm Re- 
sistors for every need and including mounting and 
terminal designs; dimensions; power dissipation; 
resistance alloys; moisture and fungus-proofing and 
hermetic sealing data; temperature coefficient of 
resistance and maximum resistance charts. 
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7 
SHALLCROSS MFG. CO. 
Exgineens » Descguers + Manufacturers 


DEPT. 1S-95, COLLINGDALE, PA. 
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shop practice. Standard reti 
rate measurement to 0.001” a 
by estimation. Instrument n 
with reticle having special] , 
tour inspections or measure: 
tolerances on tools or parts 
nation consists of easily-acq 
bulb and cells. 16.7-power K 
and 3-power achromatic Obj 
over-all magnification of 50-; 
adequate for normal inspecti 
parts. New Shop Microscope is 
separate removable base, bott 
of which are ground flat. I 
which are %” from optical 
ground surfaces which make 
use instrument with gage bloc} 
uring wires. Bottom_surface ha 
groove which optically centers 
on round rods or curved surfs 
chines.—Polan Industries, Hu 
W. Va. 


Machine Running-time Recor 


New instrument for recording 
running-time and checking machin¢ 
ance records operating or “on” tims 
duction machinery and other simi] 


ment. Chart record gives total “on” time 
in hours, minutes, and seconds for a given 
period. “Off” periods are also shown on chart 
as well as time at which they occurred 
tunning-time readings are magnified in . 
a way that total operating time of a ma 
can be easily and accurately determ 
within a few seconds.—The Bristol 
pany, Waterbury 91, Conn. 








A representative assortment of Miscella- 


neous and Electrical Instrument Magnets. 
* 


* Machinist’s Instruments 





The Arnold Engineering Company has a completely inte- and Gages ee 
New complete line of machinist instru- 
grated plant for the manufacture of Alnico Permanent ments and gages includes: Depth Micron 
eters, Surface Gages, Screw Pitch G ges, 
Magnets, from the melting and casting of the raw mate- Thickness Cage, Sage eee oc 
Wire, Thickness and Taper Blades, and Dril 
rials to the final fabrication of the completed magnets. and Wire Gages. This new popularly-priced 
line is available from stock and through 
distributors nationally. It is being manv- 
factured by the Products Engineerin 
9045 Wilshire Blwd., Beverly Hills, C« 





Fatigue-testing Machines 


Two new fatigue-testing machines 
increasing demand for testing equ 
that will handle small pieces or sub 


THE ARNOLD ENGINEERING COMPANY Jibieietresetneesgreecsas 


proach an actual field test much clos 
| before, should be valuable for test 
147 E. ONTARIO ST., CHICAGO 1 L, ILLINOIS automotive and airplane parts or an) 
/ tural components or specimens. 
SPECIALISTS IN THE MAN UFACTURE (1) “Southwark Universal Fatis' 
ing Machine” provides a poceag 4 
plication of 20,000 Ibs. in one dire: 
OF ASMISO ® ERMANENT MA GNETS made possible through hydraulic 
ing attachment of 10,000-Ilb. capacit 
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ANNOUNCING 


the opening of our 
CHICAGO OFFICE 
53 WEST JACKSON BOULEVARD 
CHICAGO 4, ILLINOIS 
ROBERT HIX, Mgr 





COTHAM INSTRUMENT COMPANY - 149 WOOSTER STREET - NEW YORK 12, N. Y. 
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IN ALL TYPES 
OF INDUSTRIES 
135 aie). 


PALMER 


RARRR AGRA 


erate ty a 


* 


PALMER “Red-Reading-Mercury” Thermometers are created by the 
skilled hands of Master Craftsmen, who produce Instruments for 
Temperature Indication and Recording, that are dependably accu- 


rate... ALWAYS. 


Leaders in practically all Industrial Fields, without exception, use 
PALMER Thermometers in the products they make. Easier reading, 
lower maintenance and rugged construction make them a basic part 
of many of the world’s finest products. 


That is why engineers, all over the world, specify PALMER. Let us 
help you solve your Peacetime Temperature problems. 


(Write for Catalog) 





operating speed (approx. 2,000 load cycles 
per minute) and constant force as opposed 
to constant. deflection, ~ are”. important .ad- 
vantages. Any predetermined -alternating 
load is kept automatically constant. regard- 
less of changes of deflection in specimen 
under test. Accessory tools for testing va- 
rious sizes and shapes of specimens in ten- 
sion or compression, bending or torsion, are 
available. Standard distance between plates 
is 48” but machine can easily be adjusted 
for longer specimens. Dynamic load is pro- 
duced by a centrifugal force type oscilla- 
tor, the force of which is amplified by work- 
ing near resonance of system. Load is meas- 
ured and controlled electronically. Maxi- 
mum alternating force is + 10,000 Ibs. 
which may be applied in increments of 10 
Ibs. 

(2) Universal Fatigue Testing Machine 
of 1,000-lb. alternating force capacity like- 
wise has a static preloading attachment 
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which results in a force capacity of 2,000 
lbs. in one~direction. It was developed for 
tests in tension-compression, bending or tor- 
sion. Torsion testing attachments have a 
capacity up to 30,000 inch pounds and per- 
mit testing of specimens exceeding 1” in 
in diameter. Standard tension-compression 
fixture for testing specimens is equipped 
with tapered collets to grip plain cylindrical 
pieces. Bending fixtures are available up to 
6,000 inch pounds bending moment for test- 
ing flat plate specimens up to approx. %” 
in steel, %” in aluminum alloys and 1” in 
plastics. Like the other new machine, this 
1,000-lb. tester operates at high speed and 
may be set for any predetermined alternat- 
ing load which is then automatically kept 
constant. An inertia force compensator of 
simple construction cancels all ‘inertia 
forces, and accuracy of loads transmitted is 
kept well within +2%. Entire mechanism 
of machine, including large T-slotted work- 


table attached for use in t 
| structure components or pai 
suspended in the frame to 
mission of vibration to f 
| Div., Baldwin Locomotive 

| phia 42, Penna. 


Timing Contac: 
New timing contactor, fo 
| electrically-operated mechar 
| solenoids, relays, ete., part 
| break-down or life tests ar: 


sists of a synchronous motor (av 
various speeds) and two Micro 
operated by a cam disk fastened 

shaft. It can be operated continu: 

an indefinite period of time” and 

no attention. Desired number of n 

breaks per minute is obtained b 
disks with various numbers of cams, andj 
motors of various speeds. While new 
particularly valuable in running “d 

tion tests,” it can also be used wher 
tacts are to be opened and closed regularly 
Terminals are provided for easy wire con- 
nections, and two switches are standard 
equipment so that two tests can be run at 
| the same time. A counter, for short runs, is 
| optional. Unit is portable, may be plugged 
in anywhere, has no tubes and no interme 
diate contactors are necessary. All items are 
mounted on a steel back plate and come en- 
closed in a 9” XK 12” x 4” sheet metal case 
| finished in black wrinkle enamel. — B/W 
Controller Corp., Birmingham, Mich. 








Shock-absorbing Feature for 
Dial Indicators 


New ‘“‘Cushioned Movement” shock-absorb- 
| ing mechanism has been built into Federal 
Dial Indicators after exhaustive practical 
tests had been made on all available types 
of shock-absorbing mechanisms as applied 
to dial indicators. Function of “Cushioned 
Movement” is to absorb impact of shar 
| blows or rough handling, so that their foree 











before it reaches small gear 
pivots or other intricate parts 
echanism itself. Federal Indi- 


earance of instrument changed. 





mt Improved Movement Fed- 
ee ¥¢ srs having A.G.D. range in C, 
ea » Dials) can now be furnished 
Cushioned Movement.” Excep- 
est odels E3BS and Q6IS.” Regular 


Indicators now in use (except 
y be returned to Federal for the 





B sizes 





purpos nstalling new “Cushioned Move- 

sent” nominal cost.—Federal Products 
E = Corp Eddy St., Providence 1, R. I. 
o 


Highi-speed Duplex Pump for 


Ex perimental Work, etc. 
New recision-U.O.P. Duplex High Pres- 
sure P Variable Stroke,” meets require- 
? a sturdy, continuous-duty, high- 


ments | 
.djustable-stroke pump for use in 


pressul € 





(av ble in 
oro witches 
1ed motor 
nuously “for 
and requires 


f makes and 
2d by using 
f cams, and 
2 new unit is 
ng “destruc 
1 where con 
ed regularly, 
Sy wire con- 
ire standard 





in be run at@experimental pressure work, pilot’ plant op- | 
hort runs, isqerations and many industrial applications. 
- be pluggedmeveloped in collaboration with the Uni- 
no interme versal Oil Products Co., new pump is of du- 
All items are plex type, with individual cylinders permit- 
und come en-@ting two different types of liquids to be 
t metal case pumped simultaneously, or, where increased 
mel. —— B/W volume is desired above the capacity of a 
Mich. ingle cylinder, both cylinders can be piped 


n parallel. Because of compact design, these 


jumps are particularly adaptable to most | 


ure for ppplications where space is at a premium. 

Design permits ‘continuous operation and 
Jump will maintain a given flow rate con- 
hock-absorb- #tinuously, delivering full rated output at 
into Federal f#maximum rated pressure. Volumetric effi- 


ve practical Mtiency throughout full range is over 90%.— | 


Precision Scientific Co., 1754 North Spring- 
eld Ave., Chicago 47, Illinois. 


ailable types 
s as applied 
’ “Cushioned 
ct of sharp 
it their force 





Pneumatic Unit for Measuring 


Forces, Strains, etc. 


New “Thrustorq’ for measuring and 
weighing with air is said to be “‘so accurate 
Bnd sensitive that it will measure the force 
tf a pea from a boy’s peashooter or the 























ent has not been altered, nor is | 


ee | 
‘(English Dials) and P,Q & Re| [Eem 
‘onaiaroan) and oe MPA PH NDABLE pertormance 






| 
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and durability of a Test Instrument is 


assured by its design and sturdiness of 


_ construction. All B.R.C. instruments 





are ruggedly built to give exacting and 







precise direct reading measurements 







with simplicity of operation. 



















































Rugged construction 
of the 170-A Q Ca- 
pacitor designed to 
maintain the high ac- 
curacy of the indi- 
vidually calibrated 
dial. 





















a> METER TYPE 170-4 
This instrument embodies the general operating principles 
and characteristics of the 160-A Q-Meter but with such de- 
sign and structural modifications as are required for accu- 








rate performance at higher frequencies. Has a frequency 






range of 30 mc to 200 me. 





Q METER TYPE 160-A—A standard for “Q”’ measure- 
ments with a reputation for accurate and dependable service. 
Has a frequency range of 50 ke to 75 me which may be ex- 
| tended with external oscillator down to 1 ke. 








BOONTON, N. J. 









>*NERS AND MANUFACTURERS OF. THE Q" METER QX-CHECKER FREQUEN 


;ENERATOR BEAT FREQUENCY GENERATOR AND OTHER DIRECT READING TES 
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INSTRUMENTS FOR INDUSTRY 
Weksler Gauges 


WEKSLER offers to Industry another 
valuable service—a complete line of rug- 
gedly constructed and lastingly accurate 
Pressure, Compound, Ammonia, Freon, 
Altitude, Retard, High Pressure and Hy- 
draulic and Recording Gauges—in all 
Standard Ranges and in the cases and 
with the various dial sizes listed below. 


DYNAMOME TER 
ROOM 


THRU STORS 
ORO FOR 


Pressure Gauge, Phenol Case 


reading of force, unit can be us 
many structural stress and strain 
Once installed, it needs no atter 
construction permits it to be 
conditions where dust and dirt ar 
quarters previously had preclude 
measurements.—Hagan Corp., Ha 
323 Fourth Ave., Pittsburgh, Pen 


Unmounted Assemblies for 
Industrial Instruments 


New assemblies, comprising haz 
parts, furnished unmounted so pi 
can attach them according to indivi 
quirements, afford increased user 
ence through improved portability 
trial instruments. Two 
available. These will consist of: (1) 
carrying handle, plus parts, for sma 
struments such as indicators and g 
Two locker type carrying handles 
and necessary assembly parts for 
potentiometer types, including elect 


PHENOL CONDENSATE 
CAST ALUMINUM CAST BRASS f . Brown Instrument Co., 4482 Wa 
DIAL SIZES: 3!/.”, 41/p”, 6” and 8/>” on i ' Philadelphia 44, Penna. 
RECORDING CASE: CAST ALUMINUM ” 
CHART SIZES: 10” and 12”. 

Your inquiries as to WEKSLER GAUGES— 
types of movements, connections, list prices, 
etc., are solicited. The helpful advice of our 
Engineering Department is yours for the asking. 


assemblies 


Recording Gauge 
DIAL INDICATING CASES: 


Electrically-operated Hydraulic 
Selector Valves 


New ‘“‘Motordyne” series meets grow 
mand for simple electrically-actuat 
draulie selector valves for remote o; 
A rugged electrical actuator provid 


Compound Gauge, Cast Brass Case 





WEKSLER THERMOMETER CORP. 
52-56 West Houston Street 
NEW YORK 12, NEW YORK 


recording pressure instruments. Every per- 
son connected with a test may have his own 
recorder in front of him, even in a different 
room or different building from that in which 
the test is being made. Absence of intricate 


thrust of a giant jet airplane engine.” It is 
characterized also by simplicity of both 
principle and design. Heart of new pneu- 
matic unit is a flexible diaphragm which 
forms one face of an air-tight chamber. 





Compressed air is admitted to this chamber 
through a poppet type pilot valve. Force to 
be measured is applied to outside of dia- 
phragm and is opposed by internal pressure. 
As force increases, pilot valve is opened and 
admits more air to balance increased force. 
As force decreases, air is exhausted until 
external force and internal pressure are 
equal. Thus, air pressure within chamber 
provides a direct measure of externally- 
applied force. Response of instrument is 
practically instantaneous because diaphragm 
movement necessary to operate pilot valve 
is extremely small. Since force is measured 
by air pressure, “Thrustorg” permits remote 
reading on any number of indicating o1 
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mechanisms, knife edges or other parts sub- 
ject to wear, is said to eliminate mainte- 
nance entirely. Since “Thrustorqg” will func- 
tion in any position it is being adopted by 
a manufacturer to measure torque of verti- 
cal helicopter engines. Heretofore, some con- 
ventional torque-measuring devices required 
complicated mechanical linkage that brought 
on attendant maintenance problems. Illus- 
tration shows “No. 60 Double Thrustorqg” 
for this application. Although first applica- 
tion of “Thrustorq”’ in industry was the 
obvious one, to measure thrust and torque 
of engines, its characteristics suggest many 
other uses. Because it is compact and re- 
quires almost no deflection to provide a 


positive operation of any one of five 
ard-production selector valves. M 
turer points out that these new “Mot 
valves are mot solenoid operated: 
speed electric motor driving throug! 
of reduction gears actuates the \ 
either direction, in approximately ’ 
There are no spring-returns, curre! 
ing holding coils, or small pilot \ 
orifices, Among features is a man! 
ride which provides easy emergen 
tion by merely rotating cover of u! 
tordyne” valves are not affected by 














yunted in any position. Hy- 
pressure is not required to 
n, which means that emer- 
pump operation is not handi- 
te unit weighs 2.86 Ibs. for 
ze valve. New units are said 
im standardization and inter- 
<r pecause electrical unit fits on 
a |S ae fic Division selector valves.— 
y on, Bendix Aviation Corp., 
0d, 10, Calif. 


Broad-band Filter for Shielded 


Test Rooms 
Ven -line filter for use with screen- 
nen -% nts entrance of objectionable 
: ill frequencies from 150 ke. to 
M iginally designed to meet the 





han formance requirements of under- 
ae ; sion for a line filter adequate to 
aa y noise out of their own produc- 
‘am \boratory test rooms, new unit 
ee \ ttenuation better than 60 db. over 
(1) A mtire b 1. Designed for continuous opera- 
stints “ I volts d-c. or a-c. at a full load 
ey fo) @errent of 100 amps., new broad-band screen- 
ign Poe l filter is available for installation 
oes } uae ) two-wire and three-wire circuits; is con- 
slectronic— ne . welded housing of 16-gage steel 
Jayne Ave th kr ‘-outs at each end to accommodate 
’ cor a removable cover is attached 
rews. Ample space is provided in 
f housing for slack in connecting 
ydraulic is. Three-wire filter is 23” long xX 12” 
le 410” deep; two-wire filter is 20” > 
{1.”. Electrical connection is made to 
growit readed studs at opposite ends of in- 
‘tuate sembly. Frequency range and volt- 
e operati ge and current capacity of these line filters 
vides fast. Mee Said to be ample for all present-day re- 


in laboratory and production 

ms used in the testing and devel- 

ment of radio and other electronic prod- 

Me ts Filterette Div., Tobe Deutschmann 


nton, Mass. 


ee 


Gear Tooth Spacing Checker 
New Model No, 1130” precision gear 
ke specifically designed for rapid 
ecking of tooth spacing on gears, checks 
itch and tooth spacing along line of 
spur or helical gears. Spacing can 
0 be cher ked on worm gears. Gears up to 
O and having a maximum shaft 
, ngth of 18”, may be checked. Operating 
nely s based on fact that distance be- 
wt Veen the two corresponding sides of ad- 
Acent teeth along line of action is equal to 
between corresponding sides of ad- 
eth measured on gear’s base pitch 
rele. New “No. 1130” measures along line 
A , thus indicating whether spacing 





rrect both along line of action and along 

five nd- sé pitch circle. When setting up, fixed 
M fac Mtact point and indicator contact point 

fot ne « Set tangent to base circle on same sides 
1: igh- adjacent teeth. When so set, they will 
g} ey long line of action. A spring-actu- 
\ s in sf r maintains a constant pressure 

14 nd ns nsistent accuracy. Gear is mount- 
rel in i Det n centers ; headstock and tailstock 
va nd gyre n ble so that’ gear may be lined up 
nt ver lil ith contact point fingers. Errors 
ni ra- . >; are shown directly on an indi- 
ul Mo- es photograph) graduated in 0.0001”. 


ng pawl operated through a single- 








7466 IRVING PARK ROAD ~ 





HIGHLY AcCURATE, STABLE VT VoLTMETER 





features WAR RESTRICTED 


DEVELOPMENTS! 


TELEVISO, pioneering in the production of measuring appa- 
ratus for the SONIC to UHF SPECTRUM, has specialized in 
building dependable Vacuum Tube Voltmeters. 


A necessity wherever dependable voltage measurements within 
the range of 7 cps to 500 megacycles are required—the Televiso 
Series 200A VT Voltmeter is highly accurate and stable. IM- 
PORTANT WAR TIME DEVELOPMENTS ARE AVAILABLE 
FOR THE FIRST TIME IN THE FOLLOWING FEATURES: 


SUPERSENSITIVE RANGE—the lowest readable voltage is .05 volts on a maximum 
scale range of .5 volt. 


FIVE VOLTAGE RANGES—.5, 2, 15, 50, 150—spread full scale on a 414” meter 
dial for easy reading. Accuracy of readings are 2% full scale; middle scale accuracy 
is 5% or better. 


PROBE CONSTRUCTION—detachable probe to eliminate cable wear; easily dis- 
mantled for tube replacement or for soldering to tube terminals for measurements 
in the 250-500 MC region; flat 14.” wide brass terminals connect to input to make 
easy soldering to test or work piece; for low frequency work up to 100 MC, remov- 
able banana plugs are spaced 34” center to center for use with standard jacks. 


MECHANICAL CONSTRUCTION—of aluminum throughout; panel and cabinet 
are 14” thick (cabinet is dural.); sub-chassis is 4%” and spaced off the panel by 
studs to simplify servicing; all components are fastened to sub-chassis. 


ELECTRICAL CONSTRUCTION AND CIRCUIT—Series 200A utilizes the finest 
components throughout and carries a two year guarantee. The circuit is a stable 
plate circuit rectifier. No diode input tube is used. The plate circuit rectifier type 
makes available higher input impedance at all frequencies. No shorting of input 
probe is required for zero adjustments. All zero adjustments are made once and 
remain constant. A panel adjuster is available to make the unit usable without 
heating up time. All filament and plate voltages are transformer and tube regulated. 


BUILT-IN CALIBRATION VOLTAGE—AII units have a jack which produces a 
constant 6.3 volts for standardizing. This is the regulated filament voltage. The 
sensitivity can be adjusted without tools in the event tubes are replaced in the field 
The Series 200A will operate satisfactorily from any source of voltage from 95 to 130 
volts a.c. Line voltage surges are not observable during use. 


SIZE—14”H x 914,”W x 714”D. Guaranteed 2 years. Price $170.00 F.O.B. Chicago 


lvise Produits Sone. 




























































CHICAGO 34, ILLINOIS 





September 1945—Instruments—Page 657 


















































































Now! Projection Welding of Two 
Studs to Housing in One Operation! 


The series of P-20 Peer Welders were developed to 


provide manufacturers of sheet metal an 


capable of high speed precision 











Ingenious New é' 


|, Technical Methods — 


Available Now to Industry in General 


wire 
products with automatically air operated machines 
rojection and 

eneral spot welding. They are sturdily constructed, 
fo w priced, direct air operated, press type machines. 

Shown above, is a Peer P-20 set up with safety 
guard which is so adjusted that, when lowered, it 
trips the switch and causes the welder to pass 
through a complete welding cycle before the ma- 


j 














Atr Operated Press Type Spot Welder 


chine automatically lifts the guard and stops, ready 
for the next operation. Other means such as a foot- 
switch control, can also be used to actuate the 


welding cycle. 


The standard cylinders furnished with these weld- 
ers provide nominal electrode force up to a maxi- 
mum of 1000 Ibs. Pressures are easily adjusted by 
the air pressure regulating valve. The welders may 
be operated with strokes suitable for work at hand 


within the range of from 0” to 3”. 


Shown at right, is the wrapper from a package of 
Pr his famous wra per 

will remain empty until conditions permit Wrigley’s 
Spearmint manufacture in quality and quantity for 
everyone. Wrigley’s Spearmint Gum, will, one day, 
Ip on the job” to workers in in- 

dustry. Until Fw we ask you to remember this 
~ per as a guarantee of finest quality and flavor 


Wrigley’s Spearmint Gum. 


be back as “a he 


ewing gum! 


You can get complete information from Pier 





Remember this wrapper 
Equipment Mfg. Co., 8 Milton St., Benton Harbor, Mich. Z-82 





action lever (at left of machine) quickly 
and automatically indexes the gear from 
tooth to tooth. Gears having the same pitch 
and base pitch may be checked without 
changing set-up. Helical gears are checked 
in the transverse plane; normal plane may 
be checked by swiveling the indicator barrel 
to correct helix angle. “Model No. 1130” is 
designed so that the “Michigan AY-1 Re- 
corder” can be used with it when user de- 
sires a chart record of the spacing of each 
tooth and also of the total variations in 
tooth spacing. A handwheel-operated rack 
and pinion permits indicator table to be 
quickly adjusted to line up contact points 
tangent to base circle. Gage blocks enable 
accurate adjustment of contact points. Ad- 
justments are also provided to limit retrac- 
tion of table when indexing from tooth to 
tooth. Overall height 50%”; height to cen- 
ters 4214”; floor space required 24” x 3314”. 
—Michigan Tool Co., 7171 E. McNichols 
Road, Detroit 12, Mich. 
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Non-linear Variable Resistors 


and Attenuators 

New “Unit 736” is a non-linear wire- 
wound voltage-dividing variable resistor or 
“potentiometer” which, maker declares, has 
the highest degree of operating accuracy of 
any element of its kind. Accuracy of new 
element depends, of course, on shape of de- 
sired curve of resistance versus rotation, 
but maximum actual error in reproducing 
desired curve is said to be far less on each 
particular job than ever before attained. 
Tolerances of 0.5% or befter have been con- 
sistently reached for certain curves. Higher 
accuracies are accomplished through new 
principles in design and precision manufac- 
ture. Other features of new variable resistor 
include great flexibility for reproducing any 
desired curve within certain limits; smal! 
size; long life with sustained accuracy; 
ability to replace more costly alternative 


circuits and components 
tion to simplification of ex 
Many firms now using s 
tentiometers can replace t 
with new non-linear units 
by eliminating complicats 
This replacement would px 
form scales and give great 
cause back-lash would be 
New resistor was develo; 
engineers for use in brid; 
in company’s air-borne el: 
ing gunsight when it was f 
available no non-linear inst 
sired accuracy. At present, | 
ducing in quantities one st 
“Unit 736” with 1%” O.D. T 
used singly or stacked; it h 
to 18 on one shaft. Linear 
available. — Fairchild Cam: 
ment Corp., 88-06 Van Wyck } 
i me Ss 


Silica Block eo Radi : 


L size 


nN bank 


tion 
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Pyrometer Installations 


New single-hole silica block f 
ment of crown temperatures in 
has been developed for use- w 
“Radiamatic” radiation pyromet 








to have three additional advant 
More constant calibration than 
experienced with thermocouples 
open scale divisions throughout 


range; (3) Lower net cost: increas: 


ice life of “Radiamatic” and it 
cessories will more than offset 
initial costs. New silica block is 


flush with inside roof surfaces, or wit 
tom of block extending into fur 


several inches. “Radiamatic’  r-¢ 


sighted into an 18” Sillimanite ta 


which is installed in the block 
1%,” of the bottom. An air-cool 


only is necessary to prevent overhea 


“Radiamatic” radiation receiver 

mal operating conditions. Target 
maintained under a slight positiv: 
by connecting to a low-pressure ¢ 


Sillimanite target tube is accurately 


tioned by adjustment of the vert 
port. Annular opening between * 
tube and silica block is packed \ 
wool or similar material to prev 
mulation of batch dust.—Brown I) 
Co., 4482 Wayne Avenue, Ph 
44, Penna. 





Photoelectric Smoke-detec' 


Air-conditioning ayees 


New photoelectric system dé 
ence of smoke in air-conditioning 
immediately sounds alarms, tur! 
ers, operates automatic dampe! 
vides whatever other type of i: 
control is required. System consis 
toelectric Control Type A26X” 
Source Type L11RX.” Latte! 
mounted to project a beam of lig 
distance from 10 to 25 feet to t 
the photoelectric unit. Sensitiy 
ment on light source housing p‘ 








measur 
88 tan 
nake 
IS sq 











or fo 
ns 


pl 























ty of light beam, so that 
ntrol will respond to smoke 
1ed density. To provide com- 

“Type A26X” is so de- 
ier current or tube failure 
operate as though light beam 
.d. Both units are available 
rwriter-approved explosion- 
for mounting in Class I 
rdous areas, or in weather- 
steel housings. “Type A26X” 


sion in 

potoelect! 
a preat 
ete Pro’ 
, j tl 





m 115-volt 60-cycle a-c. and in- 
-p.d-t. relay for normally-open 
y-closed operation. Relay con- 
pure silver, designed to han- 
10 amps. ac. or 5 amps. d.c. at 
volts. When using external power, 
ximum of 230 volts may be used 
ntacts if 1100 watts ac or 

vatts d.e. is not exceeded. Larger cur- 
sher voltages can be controlled 
of an auxiliary power relay. 

is designed to provide long 
severe operating conditions 





us¢ 


lor 
nder 


hd should require no adjustments or main- 


yther than normal vacuum-tube and 
ht-source lamp replacement on ai six- 
pnth schedule. — Photoswitch, Inc., 77 
oadway, Cambridge 42, Mass. 


ance 





Pulsation Damping Unit 
New Pulsation Damping Unit is universal 
application, non-adjustable and delivers 
output pressure which is essentially 
al to average flow of pulsating input 
essure. It is of a new type, different from 
y other. It has no moving parts, nor is 
sre need for any external adjustment to 














ROD REMOVABLE THROUGH 
+ END FOR CLEANING 


———— 


SCREEN FILTER 
AT BOTH ENDS 
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PARTICULAR NEEDS 
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tee know-how gained in engineering transformers to war’s exacting 
specifications is now available to solve your peacetime transformer 
needs. Stancor engineers are ready to study and master the toughest prob- 
lems you can set them. Production men trained to exacting standards, 
with modern equipment and precision winding machinery, assure that 
highest specifications will be met in the finished product. 


When you have a transformer problem, think first of Stancor. Competent sales 
engineers are ready to satisfy your most exacting transformer requirements. 


STANCOR 


STANDARD TRANSFORMER CORPORATION 













1500 NORTH HALSTED STREET CHICAGO 22, ILLINOIS 
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THEY GAVE 
“OSCARS” 


Sun Torque Wrenches 
would win highest honors . . . for out- 
standing performance . . . for perma- 
nent accuracy . . . for dependability 
and long tool life .. . and for the de- 
velopment of the Sensory Wrench 
with “Reflex Torque Control’’—a 
truly great contribution to modern 
manufacturing. 

Industry's recognition of P. A. STUR- 
TEVANT CO's achievements has made 
this firm the world's largest manufac- 
turer of Torque Wrenches. 


WRITE FOR BULLETIN NO.SWI3 


Pa/STurTevanT /co. 
ADDISON [QUALITY/ /LLINOIS 


THE WORLD’S LARGEST MANUFACTURERS OF TORQUE WRENCHES 











WANTED-: 


JInstrument Engineer, 


experienced in electrical record- 
ing instruments and movements, 
for permanent position in Devel- 
opment and Design Department of 
leading manufacturer, located in 
New England. State age, educa- 
tion, experience, salary expected. 
Box 98, Instruments Publishing 
Company, 1117 Wolfendale Street, 
Pittsburgh 12, Pa. 














i. ARE INTERESTED IN OBTAINING 
ADDITIONAL DEVICES FOR MANUFACTURE 


We are not interested in the com 
plex or devious solutions, but would 
prefer designs that are simple and 
obvious. Any individual or com 
pany that feels they have a device 
or gadget which has a reasonably 
large sales possibility should com- 
municate with us. All correspond- 
ence will be held in the strictest 
confidence. 

pe ee 
Instruments PUBLISHING COMPANY 
1117 Wolfendale Street 

Pittsburgh 12, Pa. 
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be made. It consists of a 

small capacitances or vol, 
As pressure wave enters d 
tial occurs across first ori 
a flow through it, thus r: 
adjacent chamber, This 

flow through next orifice, ; 
effects except with deer 
While this ‘“above-averag: 
pressure wave is making j thy 
the series of chambers, th , al 
below average value (since ; I 
one) causing a reversal of t 














































Thus it can be said that ths ma 3 
tances “breathe” with decr« nites ul 
as the waves pass through t! ad coll ” 


until finally a point is react 6 ae 
sure level lies just about ie 
value. It is important theref t 
individual orifice provide the ee iol 
the same flow, regardless of a 
overcome difficulty of pluggir 7 
screens are provided at both 

exit of damping unit. In add 

which passes axially through 

fices can be readily removed, t 

a large orifice area for simple 

cleaning. Device is complet: 

gaskets and the caps are wi 

tubes to- provide leak-proof 

Unit is subjected to a static | 

of 3,000 Ibs./in.2 and bears a w 

sure rating of 100 Ibs./in.2. It j 

liquid or gas service by using 

rods supplied, selection of which 

time of installation.—Dep’t B, 
strument Companies, Rochester, 





Power Supply 

New ‘‘Model 200-B” Power 
vides continuously-variable \ 
regulation. Owing to its flexil 
ease of operation, it has a wid 





applications in the laboratory 
production line. Voltages: from 
d.c. at 125 ma. continuously \ 
volts a.c. at 6 amps. center tapp¢ 
tion: within 1% for voltages betw« 
volts from no load to full load. 
at 10 volts from no-load to full-l 
Voltage: less than 10 millivolts 
noise. Indicated Output: voltmeté« 
liammeter included to read out} 
and current.—E£lectronic Measure 
10 West Front St., Red Bank, N 


Flight Hour Meter 

New Flight Hour Meter and 
automatically logs actual flying ti 
aircraft. Flight Hour Meter is qu 
to same manufacturer’s Engine H 


































April 1945, page 277) which 
ndicate hours of engine opera- 
hree hands, one making a com- 
n in 10 hours, the second in 
i the third in 1,000 hours, It 
ed on the instrument panel, or 
» sight of the operator, if de- WEAR RESISTANT 
yperation is automatically con- | 
e Hobbs Air Switch which is | 
the inspection plate on the wing | ee en 
ted by the air pressure devel- -telienmiiounpiinitiale &s 
the plane, at take off, reaches a | seer NON: ABRASIVE 
proximately 40 m.p.h. Contact 
| while in flight. When landing, = 
educed to less than 40 m.p.h., 
natically goes to ‘‘off’’ position. 
Meter is made for 6, 12 or 24 
t current. It measures approxi- 


Ze 7 Z 

on Leh: 

~ 21%” and weighs eight ounces. YG Uw. lls 

Hobbs Corp., 2040 Yale Boule- / Yf UL/f 
H/ 





\ 
\ 
ae N 
IN 


4 





field, Illinois. y 
= see TTT LL) 
ve-range Tachometer TAT | ts ME tig 
‘ision direct-indicating hand tach- f 
‘type and quality similar to model 
y makers before the War) has 
; and five different r.p.m, ranges: 





dtl 





il 


NON-MAGNETIC 


150 to 600; 450 to 1800; 1500 to 
nd 4500 to 18000. Change of range is 
tion of knurled barrel head. Instru- 

supplied complete with carrying 
nd aecessories, including a 6” cir- 
nee wheel for measuring surface 


James G. Biddle Co., 1211 Arch INCORPORATED 
, Philadelphia 7, Pa. : ‘ 
— 6421 RAVENSWOOD AVE., CHICAGO 26 


Self-regulating Power Pack MANUFACTURING METALLURGISTS 


New “Model 1220 EB Pack” is designed 
or convenience in laboratory and experi- 
ervice, provides two 1% voltage- 
| d-c. outputs covering ranges com- 


ry 





WANTED... wos ox WANTED 


Young Engineering graduate 
line Instrument Manufacturer, od | Adéhenter [deibertente 


a Development Engineer famil- and control apparatus in 


iar with Flow Meter design Spat. wavvegning, Aetetey. 
Considerable traveling re- 


and practice. Good post war quired. Location Kentucky. 
possibilities. Address Box 96. 


v 


Answer Box 97 


sed for anode and bias voltages. a ae i > ANY 
oltage output js continuously adjust- INSTRUMENTS PUBLISHING CO. INSTR mig rs PusiisHinG CoMPANY 
zero to 400 volts with voltage 1117 WOLFENDALE STREET 1117 WOLFENDALE STREET 
cally held at its initial setting under PITTSBURGH .12, PA. 
riation from zero to full current. PITTSBURGH 12, PA. : 
n current output on anode supply 
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is 250 ma.; maximum pow: 
watts. Regulated bias volt 
ously adjustable from minu 
zero at maximum current of 
voltage and current are shoy 
: cating instruments on cont: 
Sd asses ‘ : Need age voltage is indicated by the s 
for important eo ‘ brated control. Anode and bia 
: ses eile ee puts, as well as unregulated 
Ati : 4 os eee 6.3 volts and 5 amperes, ar 
Ve 5. instrument applications iv] safety jacks on the front of ths 
* , ae ; , > Instrument and line fuses ar 
<a : acd 8M from front of panel. Instrumen 
Rae a cig a ca Per ERM in a steel housing 13” x 11” » 
tilating louvres and a conveni: 


Tr handle. All controls and rating 
TYPICAL APPLICATION 
P ° Are you utilizing small motors indicated on the reverse photo 


The motor shown here is an to the fullest extent in developing panel. Designed for trouble-fr: 
early Bodine Dynamotor which your instruments? For example, ance, the instrument is assemb 
is still in use today after more accurate speed reductions in the impregnated oil-filled capacitor 
than 20 years of continuous duty instrument mechanism can be ob- fungus treated.—Technical A} 
at the control center of the tained with Bodine speed reducer 1171 Tremont St., Boston 20, M 
Chicago Fire Department. There motors. Over 2,000 standard 
orm 125. Of these’ Dypnandtore frames and windings are available Precision Bench Lath 
which operate continuously to ° ° ack . 
Gan chan ia dive corcett Gas in sizes from 1/6 hp down to New precision bench lathe is a 
the signal lines. This Is convinc- 1/2000 hp with speed reductions use by instrument makers, mod 
ing evidence of the dependa- as great as 2880 to 1. The built-in tool makers or production 
bility of Bodine motors. motor speed reducer does away where small or delicate work is } 
with instrument gear trains and 
provides space economies without 
sacrifice to efficiency. 

Bodine has helped instrument 
makers select and apply motors 
for over 40 years. Your inquiries 
will be given careful considera- 
ion. Bodine Electric Company, 
2244 W. Ohio St., Chicago 12, Ill. 


ire 








has a hard steel spindle and bs 
double cone type. Swing is 3.94” an 


BODI N J fe eee oa MOTO RS of bed is 32°. It is & rugged tool ntend 
for continuous use and yet it has the r 
HORSEPOWER sary sensitivity for the most delicate \ 


or instrument work. Bed is grou: 7 
master gage and is provided with a binding 
bolt which requires no shoe for attachment 
Tip-over hand rest, used for hand t r 
is made with a well-fitting joint to « 

all play. Head stock pulley has 60 } 
indexing operations. Such accessori¢ 


compound slide rest, milling attachment an 
Post @ War traverse grinding attachment are a\ 
-Louis Levin € Son, Inc., 2206 I 
Blud., Los Angeles 4, Calif. 


Clock Movements Metal Sorter 
b 














New “Type AX Metalsorter” quick 
tifles and sorts pure metals, steels a: 
ferrous alloys. It is portable, si! 


operate, of rugged construction, req 
special electrical power supply and 
non-destructive tests on finished p1 


‘“‘Metalsorter” employs the tribo-elect: 
fect: a metallic specimen of standard 
Our production of special clock or acceptable character is rubbed 
a the surface of an unknown or doubtfu 
movements and clockwork mechanisms If a chemical or metallurgical dissi: 
for recording instruments must wait of the two pieces exists, a minute 
until this war is won. Meanwhile, we 


would welcome the opportunity of 








working with you in developing your 
post-war designs. 
2 Remember, Chelsea has been mak- 
oe — 
DIALS - PANELS + PLATES 
made to your precise engineer- 
ing specifications in etched 
metals and finishes. 


ing special movements for recording 
instruments for many years. 


Buy 
Another Bond 


PULL 


Today 





a id # 
Vaan Chem |, CHELSEA 


21-03 44th AVE. 


385 EVERETT AVE., CHELSEA 50, MASS. 
LONG ISLAND CITY, NEW YORK 
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| bearings 


4” and length 





tool intended 


ias the ne 


elicate watct 


sround t 


ith a | nding 


re ay 
1206 


quick] 


els and non 


>, simple 
, req 

r and 1 
ed prod 





o-electric ef: 


idard, known 
bed against 


ubtful piece 
dissimilarity 
nute 

























eter is 








ilarity, 


nable the ‘ 
shape 


‘Metalsorter” 


nerated and is registered by an 
a calibrated scale. When there 
no electric current is 
ntrol unit of ‘“Metalserter” con- 

1tron-operated timing circuit, 
e bias supply and a measuring 
iprocating tool is connected to 
unit by means of a multiple- 
ible and plug. This tool is pro- 
. specimen-holding chuck and a 
i for connection to the metal to 
Various fixtures, tools and con- 
s are standard accessory equip- 
to use 
of metallic part for a 
tandard. When “Metalsorter” is 
n one place to another, tools and 


are housed in the control unit 
ntire instrument is enclosed in a 
-lined cover. Weight complete is 
Ibs. Device may be used on all 
1 sizes in the mill, warehouses, re- 
1d shipping platforms, laboratory, 


tion and 


assembly 


lines. 


Since 


er” test is absolutely non-destruc- 
iy be applied to the identification 
p machinery and aircraft assem- 
The fact that the 
eing tested are in metallic and elec- 
ntact with adjoining members does 
t the accuracy of the test.—Farm- 
leering & Mfg. Co., 549 Brushton 


structures, 


Pittsburgh 21 


, Penna. 





for Hot 


Propeller-type Meter 


Water 


“Propelofio Meter” is available for 
r hot water up to 250°F. It is simi- 
id-water model described and illus- 
n Instruments, July 1944, page 444. 
| high-temperature grease is em- 


i for efficient lubrication. Venturi de- 


nd all other special features of this 


line propeller-t 


ype meter are 


re- 


The “Propeloflo” is said to be ex- 
a simple totalizing 


useful where 


R. I 





desired.—Builders-Providence, Inc., 
Division of Builders Iron Foundry) Provi- 


dence 1, 





High-vacuum Gage with Built-in 
Condensable Vapor Trap 


Completely redesigned McLeod type por- 
table high-vacuum gage is announced. It is 


stated 


that accurate 


readings, 


within the 


micron range, are obtainable with this in- 





strume 
such 

in the 
by me 


‘artridg 


sorbing 


in the 
Saturs 
Sary. 
after 


tures 


permit 
witho 
in wu 
proved 
to be 


nt even when condensable vapors, 


as water, oils and alcohol are present 


vacuum systems. This is accomplished 
ins of a built-in renewable chemical 


e, which protects the gage by ab- 
all such vapors. A change of color 


chemicals indicates when they are 
ted and cartridge renewal is neces- 
(In most applications this would be 


several months of service.) Other fea- 


a simple device for fine adjustment 
of automatic zero point; a shut-off valve to 
the gage to be kept under vacuum, 
t danger of contamination, when not 
for actual measurement; an 
slotted bracket to enable the gage 


im- 


readily removed from one permanent 


mounting to another and for use as a porta- 


ble j 
minir 
conn 
fassins 


istrument ; 


also new type fittings to 
ze amount of rubber tubing or other 


tions which could give rise to “out- 


or leaks; and plastic case of mod- 





WHAT do you need 
in a PYROMETER 


RESISTANCE 
DURABILITY 


SENSITIVITY 









SIMPLICITY 













Engelhard Direct Deflection Indicators have all these features . . . Accurate sensi 
tivity to the most minute voltage variations due to suspension type construction .. . 
High resistance per millivolt and no appreciable error when used with thermocouples 
















of different resistances and on connecting leads of consid- 
erable length . . . Sturdy construction, adapted to use under 
severe conditions without danger ... So simple that instant 
readings may be made directly in either millivolts or tem- 
peratures by someone unfamiliar with the principles of pyrom- 
etry . . . On kilns or furnace installations, where “spot 
readings” are desirable—the Engelhard Rotary Switch permits 
separate readings from many points. 






















CHARLES ENGELHARD, INCORPORATED 


90 CHESTNUT ST. 


NEWARK, NEW JERSEY 











For the Public’s Protection’: . . 


. . . Sell your instrument dials and parts containing radium 
ONLY ¢o a recognized reclaiming laboratory. 





WE Wit Buy: 


SCRAP DIALS and INSTRUMENT PARTS 


Will buy any quantity—no matter how large or 
small—of Dials, Pointers, Markers, Buttons, Tubing, 
or any instrument parts CONTAINING RADIUM. 


(This includes paper, rags, etc.) 





Send us particulars and we will make 


an offer or send our representative. 





CANADIAN RADIUM & URANIUM CORPORATION 





630 Fifth Avenue, New York 20, Hi. Y. 


*The Occupational Health Division Army Medical Corps, the Industrial Hygiene 
Division, U. S. Public Health Service and the Dep’t. of Labor, New York State 
are among the agencies which have pginted out the public health hazard when 
instrument dials and parts containing radium are sold as metal scrap. 
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RESISTORS 


A precision resistor designed 
especially for the require- 
ments of the laboratory and 
fine instrumentation. A new 
standard of stability in a 
range where instability has 
been prevalent. 


Supplied only in values from 
1 megohm to 1,000,000 meg- 
ohms. 


THE VICTOREEN INSTRUMENT CO. 


5806 HOUGH AVENUE 
CLEVELAND 3, OHIO 
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For Extremely Close 


Temperature Control 


Visual-Stats 






@ Sensitivity of a hundredth of a degree 


is easily attainable. @ Top of mercury 
column visible at control point (where 
most important) because electrodes ter- 
minate at back of tube. No encircling 
metal bands! @ Availabie in angle form 


(iliustrated) or conventional straight form. 
@ Send for brief, attractive bulletin. 


The Philadelphia Thermometer Co. 
Sixth & Cayuga Sts. “i 


Oldest Thermometer Manufacturer 


in Philadelphia 


Philadelphia 











ern design. Manufacturer thei 
ing the gage is as sim; , read 
thermometer and that ey ng 
help can read the instrur 
accurately. Available in tw 
portable models: 0 to 5000 
and 0 to 500 microns, “~ 
plant or laboratory, wher eae 
accurately measuring vacu 5 
micron range is necessary 
of products being processed, t 
er or not a vacuum syste: 
functioning properly; to det 
cies of vacuum pumps and ot 
etc.—F.. J. Stokes Machine ( 
20, Pa. 





































Aircraft Engine Starter este; 

New “Model A-760” aircraft N 
tester is a compact portable t t 
can be easily bolted to work | 
ing clutch settings on starté 





engines up to 1000 in.? displace t. Un 
consists of a one-piece casting, 1 

a 7” steel channel. To hold sta 
tested, a 5” diam. mounting plat 
3-tooth starter jaw with torqu 
piston and gage assembly are fur 
standard equipment. Foot pounds 
are registered on torque gage whi 
nected to piston assembly. Accesso) 
can be supplied as needed are 
left hand 3-tooth starter jaws for 
mounting plate, right or left hand 





starter jaws for use with 4” diam, 1 ntinggr 1 
plate, 4” diam. mounting plate, 1 ctingiir : 
motor jaw, low torque cylinder and f nd 
use with retracting motor units. Compl f 
unit is 7” wide, 11” high and 28” long MiMoi 
weighs approx. 85 lbs.—Airplane J ifac-ibl 
turing & Supply Div. of Pacific A tively ues 


Corp., 6858 Lankershim Blvd., N« ft 
wood, Calif. Ww 


Illuminated Rotor for Rotameters 


New “Line-o-Light’’ rotor is 
well suited for sharp, clear Rotam¢ 
ings of opaque liquids. Of the sa: 
design as a standard SK rotor, it h 
of light-transmitting material sar 
in the rotor head which substant 










































Moi 


tf ester 





nee that the light must travel 
paque liquid from its source 
ibe. Rate-of-flow is thus de- 
ly in the resultant band of 
ibe reference scale and oper- 
ke easy, accurate readings. 

rotor can be used for prac- 
pplication and in any type 
tube rotameter. Two types of 
furnished: Lucite for general 
ind Pyrex glass for extremely 

corrosive fluids.—Schutte € 
12th & Thompson Sts., Phila- 


ure Tester for Curved 
Surfaces 


iel K-2” Moisture Register, fo1 
ide variety of materials having 
eh or flat surfaces, incorporates 
electrode equipped with buttons 
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“Multipress” empodies what is 


ive purpose). 


ly spring-cushioned to allow every 
maintain contact regardless of 
ir of the material tested. It is 
n to the model long established 

lumber and other flat surfaces. 
2” is especially adapted for test- 
lowing materials: paper in stacks 
f varying diameters; bolts; rolls 
of cloth; rough lumber; plaster 
materials having curved or ir- 
rfaces. “Model K-2,” like all other 
Registers, operates on the princi- 
wer absorption from a high-fre- 
scillator circuit. A characteristic 


nstrument is its ability to determine 
isture percentages, actually provid- 


igs down to zero percent. Accurate 
checks with “Model K-2” can be 
unyone in three seconds or less. 


ent is portable, weighs 5 Ibs and is 


with a convenient carrying case.— 
Register Co., 188 North Garfield 
ambra, Calif. 


Bench Hydraulic Press with 


Automatic Cycling 

re- 
be a new and revolutionary princi- 
ratory hydraulic pressure, whereby 
or slowly-repeated application of 


ely uniform hydraulic pressure upon 


element is produced. New princi- 
s it possible to regulate ram’s move- 
that it will automatically make 
of repeated pressure strokes 
work. By depressing control lever, 
s caused to descend upon the work 
full upstroke limit and, without 
ovement of the controls, automati- 


ber 


ke short, repeated, uniform-pressure 


ntil control lever is released, where- 
rises to its full upstroke position 

Pressures to be exerted by ram 
strokes can be regulated and pre- 
ny value between 1600 and 8,000 
er figure being maximum capacity 
Multipress’” which is used here for 
Number of those 
in be from one to infinity. Frequen- 
titive stroRes is influenced by ram 


also by stroke length or distance of 
vel, which is closely regulative from 
thousandths to 


144”, For example, 
ss” will deliver 500 four-ton repeat 









REGULATED POWER SUPPLY 
250-450 VOLTS 


Wide fields of application have been opened up both in 

research and industry for this unit. A-C ripple is negligible 

and extreme care has been taken to eliminate high-fre- 
quency noise. Regulated power supply units are invaluable for 
such applications as amplifiers, television pulse generators, 
constant frequency oscillators, and measuring equipment. 


Other G-E regulated power-supplies are available in the follow- 
ing ranges: 180-300 volts 160-1500 volts Dual Regulated 


Write today: Electronics Department, Specialty Division, 
General Electric, Syracuse, N. Y. 


Electronic Measuring Instruments 


GENERAL @ ELECTRIC 


164-D1 









































For Smallest 
@ Precision Parts and 
Intricate Timing Gears 
denend on 


Cof-air 





















s ) 
— & - ? S 
e . ; TODAY IS NONE TOO SOON Io familiar- 
*) ) ize yourself with the exceptionally complete facilities, and 
W = ; the years of specialized engineering experience available 


Recs ; ») to you in Tel-air. And tooling of toughest steels and newest 
| Write for Profusely ) alloys is a fine art here. 

m) Illustrated Catalog 

showing typical Tel- 


Where surpassing precision and longest dependability are 
oir Parts. It will save essential objectives in your product—present or pest-war— 
you time and money. you can not afford to take chances. Make sure with Tel-air! 
Teleoptic Directional Signals for the 
highway are made to the same standards 
of accuracy and dependability. 
WITHOUT ANY OBLIGATION ON 
YOUR PART — bring your problem 
to Tel-air engineers, for immediate 
attention. And remember — 
PROMPT DELIVERY 
is a basic rule 
with Tel-air. ~ 


¥ aus 
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COMPACT: 
“4 IN HIGH 

2%) IN DEEP 
2) IN WIDE 


PYRO oniicairiouere 
SAVE TIME AND 
MONEY! 


By using PYRO, a self- 
contained, DIRECT 
READING, sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 

Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
ecial “FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of 
molten iron and steel 
when measured in the 
open. 

Stock ranges 1400° F. to 56000° F. 

Write fer Catalog Ne. 80 


Immediate Delivery for Defense Plants 
THE PYROMETER INSTRUMENT CO. 


Plant & Lab 
103-107 LAFAYETTE ST.. NEW YORK, N. Y. 
In Canada, Sales and Repair Laboratory: 
Deminion Flew Meter —— Limited 
Terente and Mentreal 

















































HAY CA MEW JERSEY 
see BAS ATOR CO. 
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WEIGHT: 
17, POUNDS 





TIME SWITCHES 


TRIPLE POLE 
DOUBLE POLE 


SINGLE POLE 


All three types can be furnished with 


capacities ranging from 20 


AMPERES PER POLE. 


200 


ROCESS TIMERS 


INTERVAL TIMERS, or 
TIMERS, 


PROCESS 
are furnished in two types. 


One is reset by hand (manual); other 


resets itself, automatically. 


Both types 


can be provided for practically any cycle 
of time, fully adjustable from zero to 


maximum period. 


SELF-STARTING MOTORS. 


SYNCHRONOUS, 


Used extensively for starting and stop- 


ping industrial work; school 


class 


~ $s; for municipal time signals, etc. 
Ily adjustable over 24-hour period in 
steps of five minutes. Sunday and Holiday 


Cutout and Manual Control. 
e 
Write for information 


AUTOMATIC ELECTRIC MFG. 


MANKATO, MINNESOTA 





| 
sy TIMERS 


C0. 


strokes per minute at its 1 ‘ 
Any shorter setting of ee 
strokes, increases their freq 
0.004” setting, ram movem¢ 
tually high-frequency vibra‘ 
imperceptible to the eye, Fy; 
gardless of how much the 
compressed, or compacted, 
peated and rapid application 
sure strokes, the ram will f: 
ward, exerting the same unif 
constantly. Automatic Cycling 
control feature, when used ir 
with vibratory pressure prir 


anol ae a 
MULTIPRE SS} 





even more unusual ram actions. Fo: 


ple, by means of a single control lever tl 


hydraulically-powered ram_ will 


contact the work, make any pre-set n 


of uniform-pressure repeat strokes | 


1 and 25, rise to the pre-set upstroke | 


and immediately descend again to 
that operation continuously until 
lever is moved back to idling po 
single-cycle position of the lever is ‘ 
for use during set-up work. Din 
New “Multipress” is a streamlin 
pletely self-contained,, bench-siz 
draulic machine which has a daylis 
ing of 12”; a work table of 16” >» 
throat opening of 6”; overall dimer 
16” < 26” x 34”; and weighs 745 
speed can be regulated from 20 to 2! 
per minute, Stroke length and ran 
are accurately controllable. Free 
projecting parts, unit is especially 
gang-type arrangement in minimun 
Power is furnished by a 3-hp. elé 
tor. A 6-ton unit of the same siz 
eral specifications is also announc‘ 
nison Hngineering Co., Columbus, ( 





Chart Drive Cut-out 


New chart drive control embodi: 
for automatically starting and sto} 
tronic recorder chart motion by 
tion. This chart drive cut-out will 
able for undersigned company’s 
chart “Electronik” Recorder. Co: 

















TEMPERATURE 
REGULATORS 





STANDARD SIGNAL GENERATOR Mode! 80 


SPECIFICATIONS: 
CARRIER FREQUENCY RANGE: 2 to 400 megacycles. 
OUTPUT: 0.1 to 100,000 microvolts. 50 ohms output impedance. 


MODULATION: A M 0 to 30% at 400 or 1000 cycles internal. 
Jack for external audio modulation. 
Video modulation jack for connection of external pulse generator. 


POWER SUPPLY: 117 volts, 50-60 cycles. 

DIMENSIONS: Width 19”, Height 10%", Depth 912”. 

WEIGHT: Approximately 35 Ibs. PRICE—$465.00 f.0.b. Boonton. 
Suitable connection cables and matching pads can be supplied on order. 


MEASUREMENTS CORPORATION 
BOONTON NEW JERSEY 


Oprical 


Fisel-Gacring 


heal Start, With 
ail CONTROL | 
numb@ & 
betwee ‘ n 


ke limi Usea Powers No. 11 Tempera- 


to reped ture Indicating Regulatorwhen FOR ELECTRONIC, OPTICAL 


you want the advantages of an 


easy-to-read dial thermometer | AND SCIENTIFIC APPARATUS 
combined with a dependable k 

self-operating regulator. The be 
ee ee seg WE specialize in the production of 

check on the performance o ; "4 

the regulator and makes it easy front or rear surface mirrors, made to @ eycePTIONAL REFLECTIVITY 
to adjust for the required op- your specifications. Closest optical and 

erating temperature. Various dimensional tolerances observed. @ ALUMINUM, SILVER, GOLD, etc. 


dials and ranges are available. A his 
Is Easy To Install—because both Because of their proven superiority, @ OPAQUE OR SEMI-TRANSPARENT 
the thermometer and the regu- ZENITH mirrors are preferred by many @ PERMANENT CHARACTERISTICS 
lator operate from the same leading manufacturers of precision 
thermal system—only one equipment. @ PROMPT SERVICE 
tapped opening is required. 
Write for Circular 2511 We invite your inquiry. Samples and 
THE POWERS REGULATOR CO. quotations will be submitted promptly. 


2734 Greenview Avenue, Chicago 14, Illinois 
231 E. 46th St., New York 17, N. Y.— Offices 


Weal Zenit optical LaBoratory 





ee 50 veAns SPECIALISTS IN y , 123 WEST 64th STREET 
OF AUTOMATIC TEMPERATURE AND HUMIDITY CONTROL VACUUM DEPOSITION cy NEW YORK 23, N. Y. 
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N-Y-T can put a finger on vour 


TRANSFORMER REQUIREMENTS 


—with emphasis on electrical 


and mechanical suitability ! 


The N-Y-T Sample Department has demonstrated its ability to 
continuously supply advanced transformer, choke and filter 
designs for most electrical and electronic needs. in every 
instance, all requirements are fulfilled efficiently, and econom- 
ically. Let us take care of any samples you may need for new 
equipment being designed. Address inquiries to Dept. R 


NEW YORK TRANSFORMER CO. 


26 WAVERLY PLACE, NEW YORK 3. N. Y¥ 





HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 


free. 


The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 











Page 668—Instruments—Vol. 18 


SS 
PORTABLE 


WHEATSTONE BRIDGE 


A high grade instrument for measuring re- 
sistances from a fraction of an ohm to 10 
megohms. Contains a 4-dial rheostat, ratio 
dial, galvanometer and battery, all enclosed 
in a substantial walnut case. Nine coils per 
dial. Accuracy .1%. Built to endure. 


Cat. No. 1052—Portable Wheatstone Bridge 
without Murray and Varley Loops.$90.00 


Cat. No. 1050—Portable Wheatstone Bridge 
with Murray and Varley Loops. . .$110.00 


Send for Bulletin No. 100 


RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St. Philadelphia 32, Pa. 


s seesiditieenianeni 








tacts are wired in chart 
setting control point, chart 
and started as desired, corr: 
pen position. New feature w 
est usefulness for molten 
couple and radiation pyromet 
Brown Instrument Co., 445 
Philadelphia 44, Penna. 


Rotary Solenoid with 
Power-to-Size Rat 

New “Ledex” solenoid, dev: 

in the mechanisms of bomb r: 

plicable to many controls in 
automotive, railway, marine, 
tion, and other fields where di; 
is available. These rotary solen 
in the bomb shackles of all Mu 
planes built during the last year 
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iFig.2 DEGREES OF STROKE 














Fig. 1. ‘‘Ledex’’ Solenoid as installed in | 
lease, Diameter is 1%”; height, 34”. 
Fig. 2. Test curve of solenoid used in il! 
bomb release. 


Hundreds of thousands have been 
in other planes and various militar 
lations. Bomb release solenoid (se: 
is smaller in diameter than a man 
yatch and about twice as thick. For 
amount of material and current, it 
many times the power of conventior 
oids. When magnet is energized, rot 
tion is imparted to upper member 


163 
Fig. 3. Interior of Bomb Release 


oid. The torsional power of rotat 
ber is in excess of four inch-po 
Fig. 2). In the bomb release 
(see Fig. 3) a lever rests upon 
from axis of solenoid, where for 
than 16 Ibs. The instant an electr! 
is made, pin is turned through 
allowing lever to drop and thereb 
mechanism of bomb release. Bes 
space and weight, new solenoid 
ernment requirements of immuni' 
dental operation through shock 
proof feature is one of the advant 
especially commended the soler 
craft engineers. “Ledex” rota! 
can be manufactured in a wid 
capacities. The size of the aev 
instance will be small in rel 
power.—George H. Leland, 118 
Dayton 2, Ohio. 
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IMTHOR Dead Weight 
Pressure Gauge TESTER 













, design and construction puts 
ged precision instrument in 
above the ordinary dead- 





a gl 
weight testers. 
Made in eight ranges, to 3000 Ibs. 
max im. 
We guarantee 1/10 of 1 percent ac- 
T1 curacy im each range. 
aaa The pe 452 is designed for sim- 


plicity and compactness. It incorpo- 
the newest refinements and 
ments. Adapters and tools 
pplied, as well as either car- 
ase or protecting cover. 


+ rates 


mm improv 
h are s 
\ rying 
ee r 


mediate and intelligent at- 
ention will be given to your 
inquiries on all industrial 
speed measurement problems. 


Drop us a line today. 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 


trated 





. 








GEIGER-MUELLER (oumler Apparatus 








@ 

° 

So 

mie | 
COUNTING RATE PER MINUTE 





“BETA COUNTER TYPE TA-BI 











1200 1400 





VOLTAGE 


1600 1800 








BETA RAY COUNTER TUBE—TYPE TA-B-1 


The efficient, reliable, thin wall beta counter 

developed at Columbia University, is now 

available, filled, tested, ready for use. 

@ Pyrex glass envelope, with metal to glass 
seals. 

e@ Wide, fiat plateau, high sensitivity and 
long life. 

@ Clean, sharp pulses obtained with single 
stage amplifier of conventional design. 

@ Small size allows ample shielding and 
convenience in portable applications. 


This counter tube meets many of the radio- 
activity detection requirements in the fields of 
biology, chemistry, geology, metallurgy, medi- 
cine and physics. 


THE IDEAL INSTRUMENT IN ITS FIELD 
Price $25.00 F. O. B. Glendale, Cal. Descriptive 
literature available upon request. 

We manufacture a complete line of apparatus 
for the detection and measurement of radio- 
active substances, May we be of service to you? 


TECHNICAL ASSOCIATES ® 3730 San Fernando Road ® Glendale 4 © California 
















REMINGTON ARMS CO. 


CHRONOSCOPE 





Measures Time Intervals 
1 to 200 Milliseconds 
1°, Accuracy 
Inquiries Invited 


Dynamometers, wattmeters, milliam- 
meters and voltmeters. Also ultra- 
, ym Seasitive meters both for A.C. & 
» D.C., fluxmeters, electrostatic volt- 
nt Meters from full scale 120 volts to 
am Over 20,000 volts, thermocouples, 


ti earth current meters, cable testers, 
savill etc 


Special Apparatus Built to Order 


/MRAWSON ELECTRICAL 
BINSTRUMENT COMPANY 


110 POTTER ST. CAMBRIDGE, MASS. 
Representatives 
NEW YORK CITY 


r SHB chicaco 



































Length A to B: 14" 








New NEON Assembly With Plastic Dome 


The clear, colorless, plastic dome 
...a feature of the new Drake No. 
51N permits the Neon glow to be 
observed from all angles. This new 
assembly accommodates the NE51 
Neon glow lamp which gives longer 
life (3,000 hrs.), low power con- 
sumption (1/25 
watt) and shock- 
proof construc- 
tion. A built-in 
resistor permits 





SOCKET AND JEWEL LIGHT ASSEMBLIES: 


direct connection to 115 volt circuits. 
Furnished with three 1/16” thick 
fibre spacing washers which are re- 
movable when unit is mounted in 
thick panels thus keeping Neon 
glow at top of dome. The new No. 
51N is only one of many fine Drake 
Socket and Jewel light assemblies; 
many incorporating patented fea- 
tures developed by our research 
staff. Do you have an up-to-date 
Drake catalog? 


DRAKE MANUFACTURING C0. 


1713 WEST HUBBARD 






ote 


CHICAGO 22, U:5. a; 
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SOCIETIES CALENDAR 











"Ge ofgia Soclior for 


Georgia Measurement & Control Box 1714, 


Robert E. Geminert, P.O. 
Atlanta 


Date Place 


Blue Flame Room, 
Atlanta Gas Light Co. 











—— 



























































Baltimore Baltimore Industrial In- P. Ragan, Fuel Div., y Sept. 27D) Engineers Club, 6 Ww. (Business and social meetir 
Mary strumentation Society ___Steel, Sparrows Pr., Fayette St., Balto. j 
Charleston, Charlesten Instru- M. B. Lorig, 1506 V irginia Sept. 10 Daniel Boone Hotel _ (To be announced) _ me 3 S. Le 
W.Va. ment Society St., Charleston 1 Oct. 1 (To be announced) Flowmeters and Kindred A. F. Ber 
Subjects 
<9 Section, A. J. Butler, c/o IHC, 2626 Sept. 10 M&M Club, 237 ieee ~ Vibration, its measure- Dr. R. O I 
Illinois LS.A it W. 31st Blvd., Chicago Merchandise Mart ment and control 
Cleveland, Cleveland Instrumenta- A. J. McCullough, Minne- Sept. 198) Cleveland Engineering ~ (Tobeannounced) Speaker fr 
Ohio tion Society apolis-Honeywell, 5005 Euclid Society Bailey Met 
: = foe Bi) Ave., Cleveland 3 
Detroit, ~ Instrument Society Clif Sackett, Chrysler Eng’ ‘ : 
Mich. of Detroit 12800 Oakland Ave. Det't = ae! 
Florence, Muscle Shoals Instru- J. W. Moffett, 323 
; Alabama ment Society s E. Mobile St., Florence 
Fort ‘Worth, Fort Worth Electronics Ralph Ely, 1116 E. Arlington, Texas Hotel, Fort Worth 
Texas lub Fert Worth 
ll ............ _ _ a — —EEE _ _ — 
Gulf Coast Gulf Coast Section, | C. D. Holt, 2509 Lake Shore 
__ (Texas) IS.A - Dr., Port Arthur, Texas 
Hartford, Hartford Society for Gustave L. Manke, c/o Veeder- Oct. 16°®) Bond Hotel (To be announced) 
Conn. _Measurement & Control Root, Sargent & Garden Sts. 
Kansas City, KC Industrial Instru- ~ Gordon H. Burke, 1527 Broad- Sept. 25 Bluebird Cafeteria Control Valves . Thom ason 
uri mentation Society way, Kansas City, Mo. . 
:Y = ies ee Oct. 30 Bluebird Cafeteria ; Flow Measurement Eng’g 
Los Angeles, ‘California Instrument M. D. Pugh, 541 South Sept. 9°©) Melody Lane, X-ray Inspection 
ae Calif. Society YE Spring St., Los Angeles, Calif. = Los Angeles E quipment - 
Newark, Society for Measurement H. L. Close, 831 Dixie Lane, Oct. 2 Essex House Air-operated control E. R. Huck 
N. J. & Control (New Jersey) Plainfield, N. J and applications ‘a 
New York, New York Society for H. L. Hildenbrand, 206-07 Sept. 24 Columbia U. Men's Faculty Electrical Instruments — L. F. Parachir 
N. Y. Measurement & Control 33d Ave., Bayside, L.I., N.Y. Club, 400 W. 117th St. | arte Sere _ Elec. Instrument 
N. Indiana Northern Indiana Chas. P. Haynes Sept. 17©) Ultramodern Dining Rm. _ Basic Principles of A. G. Mohaupt 
Section, I. S.A. Red River Oil Refinery 4607 Indplis Bld., E. Chi. Indust’l Electronics DeForest's Tr 
935 — 177th Place Oct. 19°©) Lake Hotel, 740 Wash- Pneumatic Null Balance C. B. Moore, P 
Hammonc 1, Indiana ington St., Gary __ Applied to Ind’l Instr’ 8 _ Mo ore Products 
Philadelphia, Philadelphia Society for G.E. Gress, c/o ATC, 34E. Sept. 19°3) Broadw ood Hotel, (To be announced) T. F. Robertson 
Pa. Instrumentation _ Logan St., St., Philadel phia ' Broa id & W ‘ood Sts. t c Cc vorning Glass \ 
Pittsburgh, Pittsburgh Section, L. M. Susany, c/o Carnegie. Sept. 24‘) Roosevelt Hotel Electronic instruments D M Nielson, 
Pa. I.S.A Institute, 4400 Forbes St. for process control Foxboro Co 
Oct. 22¢B) Roosevelt Hotel Instrumentation in Plant P. H. Trapnell 
se, or + : _De sign and Constr’ n 
St. Louis, St. Louis Society for Gus Holubeck, Union Elec- Sept. 25°©) DeSoto Hotel, 11th ~ Discussion on Four experts 
Mo. Instrumentation ws _ tric Co., Venice, Il. & Locust Sts Automatic Control 
z ve Section, C. F. Palmer, 2924 J. C. 
Tenn. ILS.A Hwy., Kingsport 
Toronto, “Coandina Society for T. C. Agnew, Minneapolis- Diana Sweets, 188 Bloor 
Ontario Measurement & Control Honeywell Reg. Co. St. W., Toronto 7 





Washington, Instrument Society of 
D. C. Washington 


W.A. Wildhack, National _ 
Bureau of Standards, Wash'n 






















Sept. 25>) Interior Dep't Auditorium 








Whiting, Whiting Instrument Lloyd Cleuse, 7344 Dante 
Indiana Men's Guild Ave., Chicago 19, Illinois 
Wyandotte, Instrument Society of Wilson Fox, 33 Chestnut Oct. 228) West Mound 
Mich. Wayne County St., Wyandotte, Mich. Methodist Church 








(A) (A) Meeting at 7: 30, no dinner 


~ (B) Dinner at 6:30, meeting at 8 


(C) Dinner at 7, meeting at 8 













Synthetic Training Comdr. D. L. H 
Devices U.S.N.R. 







tering 





Teleme Perry Borden, I 








(D) Meeting at 8, n 








ST. LOUIS 
The following officers were elected by the 
Executive Committee of the St. Louis So- 
ciety for Instrumentation, at a meeting held 
on June 15, 1945, to serve for 1945-1946: 

Chairman: Wm. E. Boyle, Shell Petroleum 
Corp., Wood River, Ill. 

Vice Chairman: E. W. Markwardadt, West- 
ern Cartridge Co., East Alton, IIL. 

Secretary: H. E. Zeffren, Union Electric 
Co., St. Louis, Mo. 

Treasurer: R. W. Dodson, Geo. S. 
ham Corp., East St. Louis, IIl. 

The following committee chairmen were 
also elected at this meeting: 

Program: Hans Freeman, Economy Equip- 
ment Co., St. Louis, Mo. 

Membership: M. B. Roberts, 
Instrument Co., St. Louis, Mo. 

Hospitality : R. H. Munch, Monsanto Chem- 
ical Co., St. Louis, Mo. 

The first meeting of the year will be held 
the latter part of this month. We will advise 
you of the subject and date as soon as 
determined. EFFREN, Secretary. 


Mep- 


The Brown 





WYANDOTTE 


The August meeting of the Instrument 
Society of Wayne County was a joint picnic 
with the Detroit Chapter. We met at Rouge 
Park and spent an hour or so in getting 
acquainted and visiting. The Detroit folks 
brought a P.A. System which was very 
useful in keeping things going. We set out 
the picnic lunch and the refreshments and 
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took good care of that part of the program. 
A number of prizes were contributed by the 
societies and by some companies. There was 
an interesting schedule of contests, enliv- 
ened by the P.A. System. About fifty. people 
were present and everyone had a fine time. 
JOHN MACPHERSON, Vice President. 





INSTRUMENT SOCIETY of AMERICA 
Albert F. Sperry, 
Chicago, Il. 


Professor Carl 
New 


President pro tem: 
225 N. Michigan Ave., 

Vice President pro tem: 
Kayan, Columbia University, 
York City. 

Treasurer pro tem: 
2331 Meadow Drive, 
Penna. 

Secretary pro tem: Richard Rimbach, 
1117 Wolfendale St., Pittsburgh 12, 
Penna. 

For Committees see May issue of In- 

struments, pages 296-297. 


Clarke E. Fry, 
Pittsburgh 21, 











IL.S.A. ANNOUNCEMENTS 
By RICHARD RIMBACH, Sec’y pro tem 


EMPLOYMENT CLEARING HOUSE 

The Employment Service offered by the 
Instruments Publishing Company has been 
taken over by Employment Clearing House 
of The Instrument Society of America. 

Local Employment Committees, consisting 











of a chairman and two members, ha 
appointed by each local section. Th« 
mittees will make every effort to cont 
companies in their localities who 
ploying instrument men. 

The Employment Clearing House 
glad to hear from employers who 1 i 
A letter spei- 













strument engineers or men. 
fying the requirements will receive me 
diate attention. 

Instrument men who have been released 
by war plants can obtain a regi tion 







form by applying to the National 
the Instrument Society of Ameri 
Wolfendale St., Pittsburgh 12, Pa 








ILS.A. FALL MEETING 
The Fall Meeting of the ILS.A nor 
scheduled to take place on October 19, + 










and 21, in Pittsburgh, Pa., instea f bp 
Detroit, as originally planned. The plan 
have been changed owing to the f that 
this gives the members attending tl eet: 







ing an opportunity to attend th 
tional Instrumentation Conferenc: 
sored jointly by the Carnegie Inst 
Technology and the I.S.A., whic! 
held October 16, 17, and 18 (the t} 
preceding the planned I.S.A. Cont 

All members of I.S.A. are invit 
tend the Instrumentation Confe: 
it is suggested that those who de 
tend write to Dr. Teare, the he 
Conference, and an invitation w 
tended to them. 

A notice describing the Confer: 











































» TWIN SEAL 


hydrostatic 
TEST UNIT 


A dependable, precision unit for testing 


A COMBINATION PORTABLE OR and repairing pressure gages and instru- 


ments ...setting hydraulic valves, relief 


BENCH TESTING UNIT valves, etc... . hydrostatic testing. 


guaranteed Portable unit weighs only 1112 Ibs. 
to hold pressure to 10,000 psi without Accessories for bench testing with test 
leakage or seepage . . . even with grit! gage or dead weights. 


MANSFIELD & GREEN Equipped with Twin Seal check valve. 
4601 EUCLID AVENUE, CLEVELAND 3, OHIO Write for Bulletin 945 








nd the program for the week will 
ve i iows: 
October 16, 17, 18—Educational Instru- 
nentation Conference. 
October 19—Meetings of all standing Com- 
nittees of I.S.A. 
20—Business meeting of I.S.A. 


October 21—Officers and Committee meet- , an = =| TT 
to discuss future plans. y canal aed 


-RENCE ON INSTRUMENTATION 
IN THE UNIVERSITIES 

educational conference on instrumen- | Instrument Lathes ¢ Attachments 
ponsored by the Carnegie Institute i i 

ao gh psy gg groom Micromills 


for October 16, 17, and 18. . — 
program will be divided into two oe 
The first part covers the require- : Ee 


xpected by industries and the second 


A be devoted to present training in 1 
ntation. Low-Capacity 


iirman of the Committee is Dr. 


ire, Jr., Head of the Department i ba CT ! c i & i S$ 
cal Engineering of the Carnegie = a 


f Technology, Pittsburgh 13, Pa. 


Full-wave and half-wave 
copper-oxide rectifiers for 








instruments, test-sets and 


lI 
that ® PTIC AL similar applicaiions. Sup- 
“ ENGINEER plied, since 1930, to leading 
pon: manufacturers. 


i PLEASE WRITE FOR FREE 
Excellent Opportunity 
for one experienced in de- INSTRUMENT LATHE 


sign and production of opti- Write for illustrated AND TOOL CATALOG 

cal instruments. Write in 4 Bulletin 446. 

confidence, giving full par- \ 

ticulars, qualifications, etc., 

to Box 95, Instruments ‘ a 

Publishing Co., 1117 Wolfen- 

ogy gral yan SCHAUER SINT | | zzo west rir star, 108 ANGELES 0, CAL 


Precision Instrument Equipment—Tools and Supplies 
5055 READING RD., CINCINNATI 2, OHIO 
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Manutacturers’ 


New Literature 


In this department we report new literature pertaining to Instrumentation, received from the 
manufacturers. To assist in the War Effort we urge readers to request ONLY those bulletins 
which will be of value to them. Use the coupon on the facing page. 








M-231 “Science of Measurement.” Home 
study course consisting of eight lessons 
for industrial and vocational gage train- 
ing programs. These 6” X 9” booklets are 
entitled as follows. Book 1 (24 pages) 


“Progress in Precision’; Book 2 (20 
pages) “Inspection and Care of Gage 
Blocks”; Book 3 (24 pages) “The Uses 
of Gage Blocks”; Book 4 (20 pages) “Ac- 
cessories of *recision”; Book 5 (28 
pages) “The Sine Bar and Its Uses”; 
Book 6 (28 pages) “Measuring to a Mil- 
lionth with Optical Flats”; 300k 7 (48 
pages) “The Do All Comparator and 


Threads and Gears”; Book 8 (28 pages) 
“The Mobile Inspection Unit and How to 
Set-Up a System.” Hundreds of photo- 
graphs show inspection and engineering 
methods utilizing height locating 
£o-no-go gages, and out- 
micrometers, lead screw measuring 
dividers and the new 
unit. Tables and for- 


fFagees, 


gages, inside 
side 
scribers, 


inspection 


gages, 


mobile 


mulas make simple such problems as 
measuring pitch diameter of screw, 
splines, and helical gears by the three 


wire method, and measuring of angles, 
bevels and tapers by use of the sine bar 
The eight lessons are spaced to cover a 
two-month period. Mailings are made 


direct to the homes of inspection per- 
sonnel on the basis ef one lesson each 
week, Continental Machines, Ine., 1301 
Washington Avenue S., Minneapolis 4, 
Minnesota. 


M-232 “Apparatus for D-c. Resistance 
Measurements.” 36-page 81%” kK 11” Cata- 
log E-53 covers an expanded discussion 
of equipment and listing of specifications. 
Presents d-c. resistance bridges and the 
standards, galvanometers, accessories, 
ete., usually chosen for use with them. 
Instruments for a wide variety of appli- 
cations will be found, including models 
for the most precise measurement, as 
well as those designed especially for rou- 


tine testing, student instruction and 
many others. Each instrument is listed 
and completely described so that pros- 


pective purchasers can easily choose the 
items best suited for their specific use. 
Leeds & Northrup Co., 4934 Stenton Ave- 
nue, Philadelphia 44, Pennsylvania. 
M-233 Radio and Electronic Products. 
8-page 8%” xX 11” Catalog No. 968 lists 
many items of variable capacitors, plugs, 


jacks, inductors, chokes, terminals, tube 
sockets, couplings, antenna equipment 
and RF insulators. E. F. Johnson Com- 


pany, Waseca, Minnesota. 


M-234 Aceurate Fixed Wire - Wound 
Resistors. 28-page 8%” X11” Engineer- 
ing Bulletin R is a complete guide to 


accurate fixed wire-wound resistor selec- 


tion and use in all types of modern equip- 


ment. Also included are data on resist- 
ance alloys, maximum resistance and 
temperature coefficient charts, dimen- 


sional specifications, mountings and ter- 
minal designs, power dissipation, mois- 
ture- and fungus-proofing data, hermetic 
sealing information and full data on 
Shallcross “Akro-ohm”" resistor types. 
Shallcross Mfe. Co., Collingdale, Penn. 
M-235 Pulse Service Capacitor Nomo- 
graph. 4-page 8%” X 11” Technical Bulle- 
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tin No. 11 offers a pulse service capacitor 
nomograph which will prove helpful to 
engineers and others involved in pulse 
service capacitor applications. Although 
the nomograph is primarily designed for 
determining the voltamperes through a 
capacitor used in rectangular pulse serv- 
ice, it first, as an intermediate step, finds 


the d-c. (unit pulse) energy content 
which, in some cases, may be sufficient. 


Sprague Electric Company, North Adams, 
Massachusetts. 


M-236 Battery Products. 80-page 814” 
< 11” Engineering Manual lists and de- 
scribes the complete line of batteries 


manufactured by the Burgess Industries. 
The principal headings are Batteries for 
Flashlights, Ignition, Telephone, Radio 
(farm and portable) Blasting, and Ear- 
phones. Also covered are exhaust and in- 
take snubbers, spark arrester-snubbers, 


intake silencers, air cleaners, cleaner- 
silencers, accousti-booths, flashlights, 
lanterns, stereotype mats and _ illium. 


Burgess Battery Company, Freeport, Illi- 


nois. 
M-237 “Three American Microscope 
Builders.” 78-page 6” XK 9” book published 
early microscope 


to memorialize three 

builders—to point with pride to their 
achievements, with the hope that men 
and women who are using or building 
such instruments today will fully appre- 
ciate the dominant position of, and the 
splendid opportunities before, the Ameri- 


can optical industry. American Optical 
Company, Scientific Instrument Division, 
Buffalo, New York. 


M-238 Precision Hydraulic Equipment. 
{-page 814” X11” folder describes and 
illustrates hydraulic aircraft 4-way se- 
lector valve, “Isodraulic’” remote control, 
solenoid 4-way pneumatic valve, solenoid 
shut-off valve, fluid metering pump, hy- 
draulic hand pump and relief valve. Adel 
Precision Products Corp., Burbank, Cali- 
fornia and Hunting, West Virginia. 

M239 “The CD Capacitor.” 16-page 5 

. 8” May issue Vol. 10, No. 5, of this 
house organ features (1) Magic-eye V-T 
voltmeter, (2) “Modernize your Oscillo- 
scope” and (3) five pages of Radio Trad- 
ing Post wherein articles connected with 
radio are listed for sale, trade, swap, and 
wanted. Cornell-Dubilier Electric Corp., 
Hamilton Boulevard, South Plainfield, 
New Jersey. 

M-240 Pyrometer Controllers. 16-page 
846” X 11” Bulletin PB1226 describes the 


” 


new “Microact” and other electric-type 
“Pyromaster” controllers. The several 
different types of controllers are illus- 


trated, contact and load circuit wiring 
diagrams are given and typical applica- 
tions are indicated. The Bristol Company, 
Waterbury 91, Connecticut. 

M-241 Glass -to-metal Hermetically- 
sealed Electrical Indicating Instruments. 


12-page 5” X 8” illustrated brochure ex- 
plaining the history, uses and advan- 
tages of glass-to-metal truly hermeti- 


cally-sealed electrical indicating instru- 
ments. The book further describes the 
heating process used to seal glass to 
metal, and illustrates the various strin- 











gent tests to which the 
have been subjected and t 
they passed. All specificat re 
given. Marion Electrical Inst nt 
pany, Manchester, New H 
















M-242 Radio’s Master 81. 
bound book of perhaps 800 






bering is by more than 20 

manual of official parts ar 

of the radio and electror 
Shows what to buy and whs« 
Complete with illustrations, 
specifications and prices. S\ i 
Electronics Company, 212 Ful St 
New York 7, New York. 

M-243 Eleetric Tachometers 
81%” X11” booklet. describes 
generators and instruments, f 
al speeds from 1 to 60,000 
linear speeds which can be n 
terms of r.p.m. From the variet 
erators and instruments avail 
able equipment can be selected f 
ing or indicating the speed of 
and aluminum-mill drivers, a 
machine tools, automotive and 
engineers, pumps, fans, blows 
pressors, crushers, grinders, 
paper machines, and many typ 
verizing, separating, hoisting and 
ing machinery. — General Elect 
pany, Schenectady, N. Y. 
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M-244 Radio and Electronic Equipment! 
36-page 81%” X 11” catalog conta ert 
nent information and data on tl] 
advanced types of electronic inst 
devices and tools. Descriptions a 2g 
of products such as industrial x 
chines, an electronic comparator, sig 
generators, tube testers, mult 
photoelectric devices, dieless du) 
lastic sectional wiring syst 
many others that have been cata 
fore. Walker-Jimieson, Ine., 311 
Western Ave., Chicago 12, II]. 

























tools, 
















M-245 Determination of Liquid Level 
by Volume or Weight. 8-page 81, ] 
bulletin EX-101 describes const 
operation and application of a n 
of instruments of laboratory st | 
designed for commercial use fo! i 
static measurement of liquids in storag 
blending and mixing tanks 
oils, chemicals, paints, food pr 
etc. Capacities of the nine basic 















cont 















range from 38” of water for mods: TI f 
12” up to 41” for model “TM-35.” S 
graduated in gallons, pounds, inches a 






depth, barrels or other units are 
as standard. King Engineering C 
Ann Arbor, Michigan. 


M-246 








Switches. 





Electrically-operated 
116-page 8%” X 11” Circular No. ¢ 
lines the major features of the As 
line of electrically-operated swit« 
emphasizes the importance of thi 
designs, especially the mecha! 
locked mechanism and the inherent 
trical and mechanical interlocking. Aut 
matic transfer switches, remote 
switches, panel and switchboard 
Contactors and relays art 
and described. Automatic 
East llth St., New York \ 



















ings. 
trated 
Co., 41 
York. 
M-247 Precision Level Control of Boilet 
Feed-water, 32-page 814.” X11” booklet p™ 
sents a complete line of automat 
water level controllers, high- a! 
water alarm signals, and low-w 
offs. Diagrams show the operatio! 
parts of the controls described. F 
is “Micro-Bean,” a dampener u! 
in application for all purposes ' 
pounds, which will not pinch off 







































give any degree of stabilizatio: 6-] 
by turning the micro-valve. J. A lu 
bell Co., 645 E. Wardlow Rd., Lo vi 
a1. Calif. t 

M-248 Electric Furnaces for ) «bet @ sea 
tory and Industrial Use. 4-page sea 
folder covers the design, constru mn 
specifications of a muffle fu sea 
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- abera- 


depend on commercial heat 
having only large furnaces. 
i that unusual uniformity of 
peratures is secured by rap- 
ision and power concentration 
points. Cooley Electric Mfg. 
ipolis 4, Indiana, 
urface Wear Due to Rubbing 
page 8144” X11” booklet gives 
on the abraser tester, its 
the results obtained. It is 
it this instrument gives, in a 
minutes, data which closely 
vhat would be found by actual 
onsuming service tests and 
\ standard value for the wear- 
lit materials and surfaces. A few 
; xamples of materials Whose 
ors ean be readily determined 
ts, lacquers, rubber and syn- 
iterials, electroplate, leather, 
ind textiles. Taber Instrument 
" Jorth Tonawanda, New York. 
M-2 “Seeing It Through.” 56-page 
.1 yooklet dedicated to the thou- 
: nds of Bausch and Lomb employees in 
rmed forces and war workers in the 
yho through their patriotism and 
competence and = codperation 
tablished a record of which they 
n I justly proud. Bausch & Lomb 
ptical Co., Rochester, N. Y. 







M 24 
qbrasi« 


M-251 “The Experimenter.” 8 - page 
ssut this house organ (designated as 
Vol. 19, No. 11) contains the following 
rticles: (1) Microflash shows flight de- 
fects in projectiles. (2) Measuring 0.0038 


orsepower with the Strobotac, and (3) 
*hototube capacitance measurement with 
ie type 650-A impedance bridge. Gen- 
bral Radio Company, 275 Massachusetts 
\ve., Cambridge 39, Mass. 





M-252 Petroleum Gas Testing Appa- 
ratus. 12-page 8%” X11” booklet dé- 
scribes in detail the following instru- 
Pments Recording gravitometer, gas 
icravity balance, dew point tester, vapor 
pressu bomb, specific-gravity. bomb, 
torsion balance, corrosion test bomb, 
total sulphur method, portable dead 


weight gauge tester, pulsameter and spe- 
ifie gravity hydrometers, The Refinery 
Supply Co., 621 E. 4th St., Tulsa 3, Okla 
1ioma 

M-253 Temperature Control Cabinets. 
{8-page 8144” x 11” Catalog 325 describes 
with numerous illustrations a complete 
line of constant temperature equipment. 
The standard cabinets include electric- 
ally-heated ovens for laborat®ry drying, 
plastics, preheating, conditioning, and 
rubber aging. Included are also ster- 
ilizers, incubators, paraffin embedding 
ovens, low temperature cabinets, humid- 
ty control and steam heated explosion 
proof cabinets, vacuum ovens, and com- 
bustion-tube furnaces for laboratory use. 
General information is given on mechan- 
cal and gravity convection heat trans- 
fer. Preeision Scientific Company, 1750 
N, Springfield Ave., Chicago 47, Il. 
M-254 Phase Sequence Indicator and 
Voltage Testers. Bulletins 401 and 402, 
8%” x 11”, 2 pages each, for catalog D, 
enumerate the salient features of these 
instruments and discusses in detail the 
ipplications. The primary function of the 
phase sequence indicator is to indicate 
the order of succession in time of the 
different voltage peaks of a multiphase 
supply and in addition enables one to 
make continuity tests. The voltage test- 
*rs are handy instruments for measur- 
ing circuit voltages and for determining 
Whether circuits carry a.c., pure d.c. or 
rectifier d.ec. Electrical Facilities Inc., 
1224 Holden St., Oakland 8, Calif. 





_M-255 Hydrostatic Gage Test Unit. 
‘page 8%” X11” folder describes and 


illustrates the design and action of the 
‘win seal hydrostatic test unit equipped 
With twin seal check valves. The twin 
seal principle means a metal-to-metal 
Seat, the same seal as in conventional 
‘one poppet types, plus a resilient ring 
Seal on the poppet. When the valve is 








GAERTNER 


SPECTROMETER 





A rugged versatile instrument used by industrial labora- 
tories for rapid qualitative determination of compounds, 
checking of prisms, index of refraction, dispersion, resolv- 
ing power as well as other fields of investigation utilizing 
the various accessories Which include polarizing and camera 
attachments, diffraction gratings, Babinet Compensator and 
others. 


This instrument incorporates many features found 


only in the more expensive spectrometers. 


Readings can be made to 1 minute; the telescope and col- 
limator have objectives of 25mm aperture and 160mm f.1. 
The telescope is provided with rack and pinion focusing and 
10X Gauss Eyepiece; a bilateral slit with stainless steel 
jaws 10 mm long is provided with the collimator, 


prompt delivery with suitable priority 


THE GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago 14, U.S.A. 





0 PREVENT WASTE AND AID THE WAR EFFORT 
(1) Request ONLY the literature that will aid you in your war work. 
(2) Paste the coupon on a government postal card addressed to Instruments, 
taking care to make all four edges stick. 
. 











Instruments, 1117 Wolfendale St., Pittsburgh 12, Pa. (September 1945) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


i i edd re Ab ls AN RW hs G'S a Mod Kea 05nd aw nde'vdwws 
I also desire further information concerning the following new products described in 
this month’s “New Instruments” Department.................0000 0.0 cece cece cues 


I also desire further information concerning the following products advertised in 
this issue (Write page number and name of company) 
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Standard 10 and 20 watt fixed 
resistors, 1-50,000 and 1-100,000 
ohms. Also standard adijust- 
able resistors, 25 to 200 watts, 
1-1,000,000 ohms, with sliders 
and brackets. 


% And that means a lot. Those 
green-colored inorganic-cement- 
coated Clarostat power resistors are 
now found in radio-electronic as- 
semblies that are built to last. These 
resistors positively “stay put". They 
are brutes for punishment. Their 
service records are outstanding. 
Yes, use Greenohms for better ini- 
tial equipment or for better main- 
tenance jobs. 


* Ask our local jobber about 
standard Greenohms. And for spe- 
cial applications, write us direct. 


CLAROSTAT MFG. CO., Inc. -.285-7 N. Gu St., Brosklyn, W. ¥. 
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closed the shape of the poppet leaves a 
line 


space into which the 
squeezes the resilient 
lation of poppet and body 
fect seal is assured at 
10,000 Ibs./in.z2 without 
field and Green. 4601 
Cleveland 3, Ohio. 
M-256 
el control as 
of any 
an open or closed tank, 
container and/or 
signals. 
37 West 
Illinois. 
M-25 
48-page 814” 
available on priority for 
livery from stock: tubes, 
industrial sound 
maintenance supplies, 
ray machines, constant 


Van Buren 


eters, etchers, 
apparatus, condensers, 
light storage batteries, 
irons, industrial 
units, fluorescent 
systems, steel tool 
less duplicating 
saws, grinders 
available from 
Ine., 311 South 
12, Illinois. 


lamps, 
room 
tools, 
and 
stock. 
Western 


M-258 Miniature Instruments. 
binder 
the 


8%” x 11” flexible 
round instrument for 

of space and reduction 
out sacrificing efficiency 
Microammeter, 
voltmeter or 
are available 
temperature 


for service 
indicators, 


well as direct-reading applications. 
East Haven 12, 


Manufacturing Co., Inc., 


Connecticut. 


M-259 Standard and Test Solutions. 52- 
9” catalog lists the 
employed for 
analysis, 
and 


page 6” xX 
most commonly 
analysis, blood and 
analysis as well 


urine 


ADVERTISERS' 


ring. 
angles a 
any 
seepage 
Duclid 


Electronic Level Control. 
4” 8” folder describes the 
designed fo 
or keeping within desired limits, the level 
liquid or conducting solid within 
hopper or other 


electronic 
maintaining 


indicating the 
Trimount Instrument 
Street, 


57 Radio and Electronic Equipment. 
xX 11” booklet shows items 
immediate 
test equipment, 
equipment, 
timers 
voltage 
formers, rectifiers, demagnetizers, tachom- 
dynamotors, conductivity 
resistors, 
pencil 
photoelectric 
plastic 
equipment 
slectric 
other 
Walker-Jimieson, 
Avenue, 


switches, 


many 


describes 1” 
conservation M- 263 
of weight 
or performance. 

milliammeter, 
millivoltmeter 
as fuel 
tachometers, 


as buffers 


ors. 

pressure 
proper re- 
per- 
pressure to 

Mans- 
Avenue, 


other 


arations to 
pany, 717 
Penna, 


Also described are t} 
prepare accurately, 
normalties 
also different percentages 
order, 
Forbes 


analyz 
and larg 


Fisher S 
Street, | 


M-260 “The Ohmite News” 


11° 
Zan carries 
Ohmite 
specifications, 
sees action in 
stat used in 
level by Manufacturing 
Company, noy Street, 
Chicago 5, M-261 
3%" -x 13" 
pictures 
chronometer 


6-page 
lev- 


de- 
type; 
sure or 
tive 


electrical 
relays, X- 
trans- 


type 


to 100 Ibs. or 
ing switch, 
type: Motor 
ometer. 
Company, 


flash- 
soldering 


wiring 
die- 
drills, 


tools 


Bulletin 
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decimal timer 
100 parts, and 
registering 


No. 


Chicago 


June-July 
three 
resistors 


automotive 


Chicago 44, 
Automatic 
Bulletin 
adjustable 
valves; 
regulator of the adjustable co; 
low-pressure diaphragm 
vacuum regulating sw 
regulating 
any vacuum up to 30” or any p 
more: 
positive type, 
operated adjustab! 
Defender Automatic Re; 
St. Louis, Mo. 
M-262 Stop Watches, 1-page 8! 
575 covers 
1/5 second timer 


fifths 


issue of t} 
interestin; 
for joint 
(2) Ohm's law 
Europe, (3) 0 
test 
Company, 48 
Tllin« 
Regulators 
E-3 des 
and se 
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switch 


temperatur: 
Bas f 
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of seconds ar 
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7-sheet 
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solutions 
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